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Boring SYMBOL KEY 

Project Padvca*, Gaseous Dffusion Ua?f Ws;g 27 RI 
L0Catbr-t P ~ ~ L K Y  
Swtedat M 

Corrpkted at m 
Drilng Method: 

Coadnates: E, N 
GedOgiSt 
Suface Owation: feet RBI 
Depth to Groundwater. NA feef bgs 
Grommater Elevation: NA feef msl 
Total Depth: 80.0 feet 

Measuect NA 

Drilhg company 
T 

io- 

15- 

20- 

25- 

30- 

35- 

4 0- 

GEOLOGIC DESCRIPTION 

LITHOLOGIC SAMPLE SYMBOLS 

Lithologic 

ANALYTICAL SAMPLE SYMBOLS 

Soil 

Water 

GRAPHIC LOG SYMBOLS 

Gravel ' 

Sandy Gravel 

Silty Gravel 

Clayey Gravel 

- 
f 

i3 
Y c - 
d - 
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Boring SYMBOL KEY 

Protect P E W H I  Gasem a'ffusbn U a f  W a g  27 RI 
L0Catbt-t ~ a d u c a 3 , ~ ~  
Statedat M 

Conpleted at M 

DrllhQ Method: 

Cootdrates: E, N 
Geologist 
Slrface Elevation: feet msl 
Depth to Groundwater. NA feet bgs 
Grolndwater Elevation: NA feet msl 
Total Depth: 80.0 feet 

Measvect NA 

any: DdlhQ 

$ ! 3  
H Z  

45- 

50- 

55- 

80- 

85- 

70- 

75- 

80- 

COn 

5 3  
GEOLOGIC DESCRIPTION 

Gravelly Sand 

Sand 

Silty Sand 

Silt 

Clay 

OTHER 

Data not available 

p 
Y v - 
2; 
d - 

I 
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APPENDIX A 

SWMU 001 



1 Boring 001-101 

Project: Padxah Gaseous Dffusion Flant Wag 27RI 
Location: Paduzah, KY 
Started at on 2-24-98 
Completed at on 2-24-98 

Drllina Method: Dfect Push Techno/uuv 

Coordinates: -6524.69 E, -17CO.05 N 
Geologist: J Aheft 
Surface Elevation: 37135 feet msl 

Depth to Gromdwater: MA feet bgs 
Grwndwater Elevahon: MA feet msl 

Measured: NA 

- - 
n. 
v e 
E: 
s 
- 

I10 

3/0 

310 

310 

310 

310 

010 

910 

I TotalDeDth: l0.0 feet 

GEOLOGIC DESCRIPTION 

Not Samoled 

Clay, silty, yellowish brown (10YR5/8). mottled 1ight.gray (10YR7/2) moist, 
stiff (Natural Soil) 

V O A  Screen Collected from 9.5 - 10.0 ft. interval 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-440 
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1 Boring 001-102 

Location: Pa&% KY 
Started at on 2-24-98 
Completed at on 2-24-98 

ish TecMoIGgy 

I I Pro iect: Pa&&? Gaseous Dffusion Rant Waa 27 Rl I Coordinates: -657520 E. -1699.67 N 
Geologist: J A b u t  
Surface Elevatron: 37167 feet msl 
Depth to Growdwater: NA feet bg5 
Grwndwater Elevatron: NA feet msl 

Measured: NA 

ny: Ean. - I TotalDepth: K)Ofeet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, yellowish brown (10YR5/8), mottled light gray (10YR7/2), with 
minor black (10YR211). moist, stiff (Natural Soil) 

VOA Screen Collected from 9.5 - 10.0 ft. interval 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-440 
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Boring 001-103 

Pro iect: Pa&& Gaseous affusion Flat  Wag 27 RI  
Location: Pa&& KY 
Started at on 2-24-98 

Coordinates: -662508 E, -1699.50 N 
Geologist: J. Albert 
Surface Elevation: 37216 feef msl 

I Completed at on 2-24-98 1 Depth to Gromdwater: NA feet bgs Measured: MA 
sh Technology Drllir 

Drllir 

I- 
x w  
kif !3z 

5- 

10. 

15 

Groundwater Elevation: MA feef msl 
Total Depth: DO feet 

lethod I 

- 
h 

E 
P - 
E 
b 
ii - 

3/0 

I10 

I10 

310 

310 

310 

310 

3/0 

GEOLOGIC DESCRIPTION 

Not sampled 

Clay, silty, yellowish brown (10YR518) and very dark brown (IOYR212). 
moist, stiff, (Natural Soil) 

Boring terminated a! 10.0 ft. 

Background in CPM is: alpha-0, beta-440 

Page / of  / 



This page intentionally left blank. 



Boring 001-104 

~ ~ 

Location: Pa&& KY 
Started at on 2-25-98 
Completed at on 2-25-98 

I t Pro iect: pa&& ~aseous nffmion Rant ~ a a  27 RI I Coordinates: -667505E -1699.72 N 
Geologist: J. Albert 
Surface Elevabon: 37233 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
rsh Technology I Groundwater Elevation: NA feet msl 

- 
h 

EL c - 
0 e 
0 
U - 

I16 

1/9 

316 

I/l 

Y O  

Y O  

310 

3/0 

I TotalDepth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt, clayey, pale brown (IOYR6/3),  mottled yellowish brown (10YR5/8)  and 
black (10YR211). moist. firm 

Clay, silty, yellowish brown (lOYR5/6),  moist, stiff * 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-420 

370.3 

3m.3 

362.3 
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Pro iect: PaAcah Gaseous Dffuslon R a t  Waa 27 R l  

Boring 001-105 

Coordinates: -6724.85E -1700.05 N 

Drlling Method: 
Drlli Cc - 

Location. P a m a  KY 
Started at on 2-25-98 
Completed at on 2-25-98 

10. 

15 - 

Geologist: J. Albert 
Surface Elevation: 37248 feet msl 

Depth to Gromdwater: #A feet bgs Measured: NA 
ish Technology 

- 
h 

5 

P 

a 
v 

0 a 
LL - 

010 

o/o 

010 

o/o 

o/o 

010 

010 

010 

Groundwater Elevation: #A feet msl 
Total Depth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt, some clay, light brownish gray (10YR6/2) grading t o  yellowish brown 
(10YR5/6), moist, stiff (Fill) 

Silt, clayey, yellowish brown (10YR5/4), moist, stiff (Fill) 

VOAs Collected from 9.5 - 10.0 ft. interval 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-420 
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Proiect: Paalrcah Gaseous Dffusion Rant Wag27 RI 
Location: Paalrcah, KY 
Started at on 2-26-98 

~~~ 

Completed at on 2-26-98 1 Depth to Gromdwater: NA feet bgs Measured: NA 
Drha  Method: Drect Push Tecbnoloav I Groundwater Elevation: NA feet msl 

Coordinates: -6774.46 E, -1700.18 N 
Geologist: R. McComb 
Surface Elevation: 37203 feet msl 

1 Total Deckh: 0.0 feet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Clay, silty, grayish brown (10YR5/2) with dark yellowish brown ( 1 0 Y R 4 / 4 )  
and very dark gray (lOYR311) mottles, siltier with depth. firm, slightly moist 

Clay, some silt, yellowish brown ( l O Y R S I 6 )  with brownish yellow (10YR616)  
mottles, firm to soft, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-213 

170 

9x2 
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cc 

Prorect: Paakah Gaseous Dffusion Rant Wag 27RI 
Location: Paaka KY 
Started at on 2-25-98 
Completed at on 2-25-98 

sh Technology I Groundwater Elevation: NA feet msl 
I TotalDeDth: K)Ofeet 

Boring 001-107 

Coordinates: -6826.llE, -1699.74 N 
Geologist: R. M c C m  
Surf ace Elevahon: 37183 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

i ha  

4 
CI 

9 
d - 

3 

3 

I 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, yellowish brown (10YR5/4), heavily mottled dark yellowish brown 
(10YR4/4) and very dark gray (10YR3/2). brittle 

Clay, trace silt. light brownish gray (10YR6/2) with yellowish brown mottles 
(10YR5/6), firm, slightly moist 

Clay, some silt. dark yellowish brown (10YR4/6) with very dark gray 
(10YR3/1) mottles, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3, beta-388 

169.8 

3618 

- 
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I Boring 001-108 

Project: PadKah Gaseous Lkffuslon H a t  Wag27RI 
Location: Paducah, KY 1 GeDlWlSt: R. McComb 

1 Coordinates: -6874.416 -1698.82 N 

Started at on 2-25-98 
Completed at on 2-25-98 

Drlling Method: Drect fish Technology 

- 
Surface Elevabon: 37138 feet msl 

Depth to Grmdwater: NA feet bg5 
Grwndwater Elevation: NA feet msl 
Total Depth: K).O feet 

Measured: NA 

- 
h 

E, 
e s 
E 

n 
v 

- 

010 

010 

010 

010 

010 

010 

010 

010 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, pale brown (10YR613) with dark yellowish brown (10YR4/6) 
mottles, firm, slightly moist 

Silt, clayey, yellowish brown (10YR5161, crumbly, slightly moist 

Clay, some silt, yellowish brown (10YR5/6), some occasional very dark gray 
(10YR311) mottles 

Color change to yellowish brown (10YR5/4) 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3, beta 388 

c fn 

F 

Y 

L c - 
> 
w - 

169.4 

167.4 

164.4 

3614 

_I- 
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Pro iect: Paukah Gaseous Dffuion Rat  Wag 27 Rl  
Location: Packah, KY 
Started at on 2-24-98 
Completed at on 2-24-98 1 Depth to Grmdwater: NA feet bgs Measured: NA 

Coordinates: -692548 E, -1699.07 N 
Geologist: R. McComb 
Surface Elevation: 37148 feet msl 

Drlling Method: Dreci 
Drllii Con Mfle - 

5 

10 

I: - 

>. 
K! 
H 
LT 
bp - 

00.1 

100. 

sh Technology I Groundwater Elevation: NA feet msl 
I TotalDepth: DO feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, some silt, light yellowish brown (2.5Y6/3), firm, slightly moist 

Clay, silty, dark yellowish brown (10YR4/4) with yellowish brown (10YR5/6) 
and light yellowish brown (2.5Y6/3) mottles, firm, slightly moist 

Clay, brown (10YR5/3), firm, cohesive, slightly moist 

Clay, silty, dark yellowish brown (10YR4/4) with yellowish brown (10YR5/6) 
and light yellowish brown (2.5Y6/3) mottles, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-5, beta-317 

69.5 

3615 
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I 

Pro iect: P e a h  Gaseous Dffusion ffant Wag 27 RI 
Location: Paducatx KY 
Started at on 2-24-98 
Completed at on 2-24-98 

Driling Method: Drect Push Technology 

I Boring 001-110 

Coordinates: -697572 E, -169974 N 
Geologist: R. McConb 
Surface Elevation: 37187 feet msl 
Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

1 TotalDepth: 0.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, light yellowish brown (10YR5/6),  some yellowish brown ( lOYR5/6)  
and very dark gray (10YR3/1) mottles, firm, moist 

Becomes siltier 

Clay, trace silt, yellowish brown (10YR5/6),  brownish yellow (10YR6/6)  
mottles, some manganese staining, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-5, beta-317 

59.9 

1619 

- 
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Boring 001-111 

Protect: Pa*& Gaseous Dffusion Plant Wag 27 FU 
Location: Pa&& KY 
Started at on 2-23-98 
Completed at on 2-23-98 

Drllmg Method: &ect Push Technology 

Coordinates: -702549 E, -1699.83 N 
Geologist: R. McCumb 
Surface Elevatron: 369.89 feet msl 
Depth to Gromdwater: NA feet bgs 
Grwndwater Elevatron: NA feet msl 

Measured: NA 

Drllii 

+ 
' W  
: W  

i l L  1z 

1c 

l! - I 

I Total DeDth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Silt, very fine grained, moderately sorted, with clay, firm, cohesive, crumbly 
upon rolling, (10YR5/6), yellowish brown, slight moist 

Clay, cohesive, slightly moist, (10YR5/6), yellowish brown, mottled 
(10YR6/1), gray, slightly moist 

Same as 4.5 - 6.0 ft. interval 

Clay, cohesive, firm, with silt, very fine grained, (1(3YR5/6) yellowish brown, 
moitled (10YR3/1). very dark gray (occasionally) and some (10YRII6) dark 
yellowish brown staining mottles 

Boring terminated at 10.0 ft. 

Background in CPM is: not available 

167.9 

585.4 

-359.9 

- 
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Driling Method: Drec 
)any: MNE - 

Proiect: Pa&=& Gaseous Dffusion Hant Wag 27 f7I 
Location: Pa&& KY 
Started at on 2-24-98 
CmDleted at on 2-24-98 

sh Tectnolqy 
Drilr 

Coordmates: -702502 E, -1749.71 N 
Geologist: R. McConnb 
Surface Elevabon: 367.30 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: DO feet 

Measured: NA 

Boring 001-112 

I- - w  
: W  

LL iz 

10. 

I t  

30 

- 

- 
h 

5 

E 

n 
Y 

f! e 
- 

I10 

110 

010 

010 

010 

010 

010 

010 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, slightly silty, dark yellowish brown ( 1 0 Y R 4 1 4 )  with grayish brown 
( 1 0 Y R 5 1 2 )  mottles, firm, slightly moist 

Clay, trace silt, dark yellowish brown ( 1 0 Y R 4 1 6 )  with yellowish brown 
( 1 0 Y R 5 / 6 )  and very dark gray (lOYR311) mottles, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-5, beta-317 
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Boring 001-113 

Location: Paducah, KY 
Started at on 2/23/98 
Completed at on 2/23/98 

Proiect: P a m a  Gaseous Dffusion Rant Wao 27 RI 1 Coordinates: -6974.81 E, -1750.6% N 
Geologist: R. McComb 
Surface Elevation: 37236 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
qethod: 
"on 

sh Technology I Groundwater Elevation: NA feet msl 

- 
h 

E, a 
v 

f! e 
f! 
LL - 

Y O  

Y O  

3/0 

o/o 

010 

o/o 

010 

Q/O 

1 TotalDeDth: K).Ofeet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Silt, with very fine grained sand, cherty, trace gravel, fine to medium, 
subrounded to rounded, cherty, yellowish brown (10YR5/4) 

Gravel, fine to medium, moderate sorting, subrounded to rounded, cherty, 
with sand, fine to coarse, poorly sorted, cherty, subrounded to rounded, 
and clay and silt. yellowish brown (10YR5/4), slightly moist to damp 

Silt, with clay, crumbly, slightly moist yellowish brown (10YR5/4) 

Silt, with clay, yellowish brown (10YR5/4), mottled, black (10YR2/1). firm 

Clay with silt, very fine grained, dark yellowish brown (10YR4/4), mottled 
light gray (lOYR7Il) and black (10YR2/1), firm, cohesive 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3, beta-430 

870.4 

133.4 

168.4 

$64.4 

362.4 

- 
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Company 

Project: P a m a  Gaseous Dffmon Rant Wag 27 RI 
Location: P a m a  KY 
Started at on 2-24-98 
Completed at on 2-24-98 

sh Technology 1 Groundwater Elevation: NA feet msl 

Boring 001-114 

Coordnates: -692530 E, -174921 N 
Geologst: R. McComb 
Surface Elevatron: 372.37 feet msl 

Depth to Groundwater: NA feet bgs Measured: NA 

I TotalDepth: D.Ufeet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Silt, clayey, light yellowish brown (lOYR6/4), crumbly, slightly moist 

Gravel (€lo%), fine to medium grained, subangular to subrounded, poorly 
sorted, cherty; sand (30%). fine to coarse grained, angular to subrounded, 
Poorly sorted, trace clay, dark yellowish brown (10YR3/4) 

~ __ 

Silt. clayey, pale brown (10YR6/3). crumbly, slightly molst 

Clay, slightly silty, dark yellowish brown (10YR4/6) with yellowish brown 
(10YR5/6) and very dark gray (10YR3/1) mottles, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-5, beta-317 

- 
si 
7 

5 

d c - 
> 
w - 

i70.4 

i69.4 

167.4 

166.4 

162.4 
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co 

Project: Pa&& Gaseous Dffusion Plant Wag 27 R I  
Location: Packah KY 
Started at on 2-25-98 
Completed at on 2-25-98 

Ish Tectmology I Groundwater Elevation: NA feet msl 
I TotalDeDth: 10Ofeet 

Boring 001-115 

Coordinates: -687549 E, -1750.80 N 
Geologist: R. McComb 
Surface Elevabon: 37313 feet msl 
Depth t o  Gromdwater: NA feet bgs Measured: NA 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, yellowish brown (10YR514) with brown (10YR4/3) mottles, firm, 
slightly moist 

Clay, trace silt, light olive brown (2.5YR5131, soft, slightly moist 

Clay, some silt. yellowish brown (10YR416) with very dark gray (10YR3/1) 
mottles, trace gravel, slightly moist 

Clay, some silt, yellowish brown (10YR5141, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3, beta-388 

1711 

363.1 
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Boring 001-116 

Started at on 2-27-98 
Completed at on 2-27-98 

Proiect: Pa&& Gaseous ckffuslon Alilot Wao27RI I Coordinates: -6824.73 E -1749.82 N 

Surface Elevation: 37349 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 
Drlling Method: 
Drili 

10 

15 - 

I COl 

ish Technology 1 Groundwater Elevation: NA feet msl 
I Total DeDth: 0.0 feet 

0 

0 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, hard, crumbly, and silt, fine. (10YR4/4) dark yellowish brown mottled 
(10YR6/2) light brownish gray 

Clay. crumbly, with silt, (10YR6/6) light yellowish brown; some (10YR6/8) 
brownish yellow mottles and occasional (10YR3/1) very dark gray mottles 

Same as 3.5 - 6.0 ft. interval 

Clay, firm to slightly soft, with silt, (10YR5/6) yellowish brown, with 
(10YR6/6) brownish yellow mottles, occasional (10YR3/1) very dark gray 

manganese stains 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-286 

1715 

363.5 

I 
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Boring 001-117 

Project: Paducah Gaseous ckffusion F%nt Wag 27 RI 
Location: Pa&& KY 
Started at on 2-25-98 
Completed at on 2-25-98 

Driling Method: Dfect Push Technology 

Coordinates: -677532 E, -1749.75 N 
Geologist: R. McConb 
Surface Elevation: 374.00 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 10.0 feet 

Measured: NA 

Mer 

GEOLOGIC DESCRIPTION 

Not Sampled 

Gravel, limestone, fill 

Clay, trace silt, dark yellowish brown (IOYR4/4), some yellowish brown 
(10YR5/6) mottles, firm, slightly moist 

Clay, silty, light yellowish brown (10YR6/3). yellowish brown (10YR5/6) 
mottles, firm, slightly crumbly, slightly moist 

Clay, some silt, light yellowish brown (10YR6/3), occasional yellowish brown 
(lOYR5/6) mottles, firm, slightly moist 

~~ 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3. beta-308 

12 

715 

164 
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I Boring 001-118 

sh Technology 

I 

Pro iect: Pawah Gaseous affusion Rant Waa 27 RI  1 Coordinates: -6724.76 E, -1749.92 N 

Groundwater Elevation: NA feet msl 
Total Depth: 10.0 feet 

~ocation: Pa&* KY 1 Geologist: J Abert 
Started at on 2-25-98 I Surface Elevation: 37503 feet msl 
Completed at on 2-25-98 1 Depth to Gromdwater: NA feet bgs Measured: NA 

lethod: Drea 

- 
h 

E 

2 

n 
v 

0 
5 

- 

310 

310 

010 

o/o 

010 

010 

010 

010 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt. some clay. light brownish gray (10YR6/2), moist, stiff 

Clay, silty, yellowish brown (10YR516) and pale brown (10YR613). moist, 
stiff . 

VOAs collected from 9.5 ft. to 10.0 ft. interval 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-420 

- 
c 

+ P 
c - 
> 
Y 
W 

;73 

169 

365 

- 
Page 1 of 1 



This page intentionally left blank. 



Boring 001-119 

Proiect: Pa&& Gaseous Dffusion Rant Wag 27 RI  
Location: Pa&* KY 
Started at on 2-25-98 
Completed at on 2-25-98 

Coordinates: -667513 E, -1750.30 N 
Geologist: J Abert 
Surface Elevabon: 374.06 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 
Drllia Method: Drect Push Technoloov 1 Groundwater Elevation: NA feet msl 

Company: Mlk 
7- 

>. 1 
CK 
w - 

10. 

IO. 

- - 
E& 
f: e 
i2 

I= - 
L - 

010 

010 

o/o 

o/o 

o/o 

o/o 

010 

010 

- 
(3 

3 

2 
Q - 

- 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 - 

I TotalDeDth: K7.0 feet 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt, some clay, light brownish gray (10YR6/2), moist, stiff (Fill) 

Silt, some clay, light gray (10YR712) to yellowish brown (10YR5/8), mottled 
light gray (10YR7/1), moist, firm 

VOA's collected from 9.5 ft. to 10.0 ft. interval 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-420 
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Boring 001-120 

Project: Pa&& Gaseous Dffusion Rmf Wag 27 RI 
Location: Pa&% KY 
Started at on 2-25-98 
Completed at on 2-25-98 

Coordinates: -6624.84 E, -1749.57 N 
Geologist: J. Albert 
Surface Elevation: 37367 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Driling Method: I 

Drlling Con 
I 

sh Techoology I Groundwater Elevation: NA feet msl 
I Total DeDth: a.0 feet - 
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GEOLOGIC DESCRIPTION 

Not sampled 

Silt, traces of clay, light gray (10YR7/2), moist, firm 

Clay, silty, yellowish brown (iOYR5/6), moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. interval 

Boring terminated at 10.0 f t .  

Background in CPM is: alpha-0, beta-420 
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Prolect: Pa&& Gaseous Dffusion Rant Wag27RI 
Location: Pamat& KY 
Started at on 2-25-98 
Completed at on 2-25-98 

Drilir Mho& Drect Push Technolugy 
1 TotalDeDth: K).Ofeet 

Boring 001-121 

Coordinates: -6574.81 E, -1749.91 N 
Geologist: J Abert 
Surface Elevation: 37356 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt traces of clay, pale brown mottling (10YR6/3) ,  moist, stil 

Clay, silty, yellowish brown (10YR5/8) with pale brown ( lOYR613)  mottling, 
moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-420 
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1 Boring 001-122 

70.2 

69.7 

162.2 

- 

Project: Paokah Gaseous Dffusion Rmt Wag 27 RI 
Location: Padxah, KY 
Started at on 2-25-98 
Ccmpleted at on 2-25-98 

lethod: Drect Push TechnolGgy Drilin 
Drilin 
- 
- 

I- - w  
T W  
- L L  iz  

Coordinates: -652572 E, -1749.37 N 
Geologist: R. McComb 
Surface Elevation: 37221 feet msl 

Depth to  Gromdwater: NA feet bg5 
Groundwater Elevation: NA feet msl 

Measured: NA 
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I Total Depth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Gravel: limestone fill 

Clay, silty, light yellowish brown (10YR6/4). very dark gray (lOYR3/1) 
mottles, firm, slightly moist 

Color change to (10YR5/6) yellowish brown with light yellowish brown 
(10YR6/4) mottles 

Clay, some silt, yellowish brown (10YR5/6), occasional gray (10YR6/1) 
mottles 

~~ ~ 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-3, beta-388 
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I Boring 001-123 

Prolect: Padxah Gaseous Dffusion Rant Wag 27 RT 
Location: Pa&& KY 
Started at on 2-26-98 
Completed at on 2-26-98 

Drlling Method: Dfect Push Technology 

Coordinates: -6574.83 E, -1796.58 N 
Geologist: J ADert 
Surface Elevabon: 37187 feet msl 

Depth to Grouldwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 

Measured: NA 

I TotalDeDth: 10.0 feet :ompany -r GEOLOGIC DESCRIPTION 

Not sampled 

Clay, silty, yellowish brown (10YR5/8), mottled light gray (10YR7/2), traces 
of black (10YR2/1), moist, stiff 

Same as 2.0 to 6.0 ft. above 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-382 

369.9 

.3619 
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Proiect: Pa&& Gaseous Dffusion Rant Wag 27 RI 
Location: Padfcah, KY 
Started at on 2-26-98 
Cmleted at on 2-26-98 

Fct Push Technology 

5 

Boring 001-124 

Coordinates: -6625.04 E, -179690 N 
Geologist: J. Albert 
Surface Elevabon: 37382 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

I 

I 
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310 

D/O 

1 TotalDepth: K).Ofeet 

GEOLOGIC DESCRIPTION 

Not sampled 

Silt, traces of clay, very pale brown ( iOYR8/2) ,  some yellowish brown 
( iOYR5/8 )  mottling, moist, stiff 

Clay, silty, brownish yellow ( lOYR6/6) .  moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-382 
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1 Boring 001-125 

Project: Packah Gaseous Offusion Hant Wag 27RI 
Location: Packah, KY 
Started at on 2-26-98 

Coordinates: -6675356 -1796.0 N 
Geologist: J. Abert 
Surface Elevation: 374.12 feet msl 

I 

Completed at on 2-26-98 I DeDth to  Gromdwater: NA feet bos Measured: NA 
Drlling Method: Drect Push rechnobgy Groundwater Elevation: NA feet msl 

Total Depth: 0.0 feet Drilir 
h 
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GEOLOGIC DESCRIPTION 

Not sampled 

Silt, clayey, light gray (10YR7/2) with brownish yellow (10YR5/6), moist, 
stiff 

~ 

Clay, silty, yellowish brown (10YR5/4). moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-362 
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I Boring 001-126 

Project: Pa&& Gaseous Dffusion Rant Wag 27 RI 
Location: Pa&& KY 
Started at on 2-26-98 
Completed at on 2-26-98 

Coordinates: -672561 E, -1797.13 N 
Geologist: J Albert 
Surface Elevation: 374.75 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Drlling Method Drec, 
Drlli Company hak 
-7 
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10. 
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ish Technolcgy I Groundwater Elevation: NA feet msl 
I Total Deoth: D.0 feet 
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GEOLOGIC DESCRIPTION 

Silt, traces of clay, pale brown (10YR6/3), moist, stiff 

Clay, silty, yellowish brown (10YR5/4), moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-382 
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Project: Pa&& Gaseous Dffusion Rant Wag 27 R I  
Location: Paducah, KY 
Started at on 2-26-98 
Completed at on 2-26-98 

Coordinates: -6773.555 -1796.47 N 
Geologist: R McComb 
Surface Elevation: 374.30 feet msl 

OeDth to  Gromdwater: NA feet bas Measured: NA 

Drllii 

~~~ 

Drlling Method: Drect Push Technology 

I- 

LLL 
E8 
5z 

Groundwater Elevation: NA feet msl 
Total Depth: 0.0 feet 
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GEOLOGIC DESCRIPTION 

Not SamDied 

Gravel, limestone, fill 

Clay, silty, brown (10YR4/3) with yellowish brown (10YR5/8) and dark 
grayish brown (10YR4/2) mottles, crumbly, slightly moist 

Clay, some silt, brown (10YR5/3), firm, moist 

Clay, yellowish brown (10YR5/4), firm, slightly moist 

Gravel (80%),clayey, fine to coarse, angular, limestone (fill) 

Clay, some silt, yellowish brown (10YR5/6) with brownish yellow (lOYR6/6) 
mottles, very moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-213 
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Propct: Pa&& &sous Dffwon Rant Wag27 RI 
Location: Padcah KY 
Started at on 2-26-98 
Completed at on 
Driling Method: 
Drilii 

IL 
Ek! Won 

5 

10. 

15 

Boring 001-128 

Coordinates: -6824.71 E, -8m.37 N 
Geolmst: R. McComb 
Surface Elevatron: 37306 feet msl 

2-26-98 I Depth to Gromdwater: NA feet bgs Measured: NA 
rsh Technology 1 Groundwater Elevation: NA feet msl 
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GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, dark yellowish brown (10YR3/4), crumbly, slightly moist 
Color change to light yellowish brown (10YR6/6) 

Clay, some silt, yellowish brown (lOYR5/6) with brownish yellow (10YR6/6) 
mottles and occasional very dark gray (tOYR3/1) mottles. slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0. beta-213 
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Pro wi: Pa&& Gaseous Dffusion Rant Wag 27 RI 
Location: Padm4 KY 
Started at on 2-24-98 
Completed at on 2-24-98 

Drllir sh Technology 
Drilir 

GEOLOGIC DESCRIPTION 

Boring 001-129 

Coordinates: -6875.88 E, -1798.38 N 
Geologist: R. McComb 
Surface Elevation: 374.41 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: K7.0 feet 

Measured: NA 

Not Sampled 

Silt, brownish yellow (10YR6/6) with light brownish gray (lOYR6/2) and very 
dark gray (10YR3/1) mottles, brittle, slightly moist 

Clay, some silt, yellowish brown (10YR5/6) with brownish yellow (lOYR616) 
mottles, firm, slightly moist 

Clay, silty, yellowish brown ( lOYR5/4 ) .  crumbly, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-5, beta-317 
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Prolect: Paducah Gaseous Dffusion Flant Wag 27 RI 
Location: Pa&& KY 
Started at on 2-23-98 
Completed at on 2-23-98 

Drlling Method: Dfect Push Technology 
Drill - 

GEOLOGIC DESCRIPTION 

Boring 001-130 

Coordinates: -6924.89 E, -180007 N 
Geologist: R. McComb 
Surface Elevabon: 37158 feet msl 

Depth to Growdwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 
Total Depth: 10.0 feet 

Measured: NA 

Not SamDled 

Gravel, fine to  medium grained, poorly sorted, angular, cherty, some clay, 
brown (10YR4/3), slightly moist 

Silt with Clay, (tOYR3/4), dark yellowish brown, somewhat firm and crumbly 

Clay, brown (10YR4/3), firm, cohesive 

Clay, brown (10YR5/3). slightly mottled (lOYR5/6) yellowish brown, firm, 
slightly moist 

Clay with silt, mottled yellowish brown (10YR516) with dark grayish brown 
(iOYR4/2), firm, crumbly, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-430 
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Boring 00 -131 

Pro iect: Paducah Gaseous affusion Rant Wag 27 RI 
Location: Paducah, KY 
Started at on 2-23-98 
Completed at on 2-23-98 

Drlling Method: Ckrect Push Technology 

Coordnates: -6973.05E. -3800.41 N 
Geologist: R. McComb 
Surface Elevation: 37162 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 
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I Total DeDth: U.0 feet 
~~ 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay with silt, yellowish brown (10YR5/4), mottled dark yellowish brown 
(10YR4/4). firm, cohesive, slightly moist 

Silt with clay, light yellowish brown (10YR6/4), crumbly, dry 

~ ~ ~~ 

Clay, light yellowish brown (10YR6/4) to yellowish brown (10YR5/6), 
occasional dark yellowish brown (lOYR4/6) mottles, firm 

Clay with silt, yellowish brown (lOYR5/6) with gray (10YR5/1) and very dark 
gray (IOYR3/1) mottles. frim 

~~ 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-229 
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Boring 001-132 

Project: Paaka Gaseous Dffusion Rant Wag 27RI 
Location: Pa&& KY 
Started at on 2-23-98 
Completed at on 2-23-98 

Coordinates: -697521 E, -185113 N 
Geologist: R. McComb 
Surface Elevation: 369.27 feet msl 

OeDth to Grocndwater: NA feet bas  Measured: NA 
Drlling Method: Drect Push Technology I Groundwater Elevation: NA feet msl 
Orilir I TotalOepth: K7Ofeet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Clay, very moist, yellowish brown (10YR5/4). soft becoming firmer, less 
moist with depth 

Clay with silt, mottled yellowish brown (IOYR5/6) and gray (10YR6/1). firm 

Sand, very fine grained, quartzitic, moderately sorted, with silt, very fine 
grained, gray (10YR6/1) 

Silt and clay, yellowish brown (10YR5/6) to gray (10YR6/1), some black 
(10YR2/10 manganese staining, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-229 
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1 Boring 001-133 

Project: Pa&& Gaseous affusion Flmt Wag 27 RI  
Location: Pa&& KY 
Started at on 2-23-98 
Completed at on 2-23-98 

Driling Method: Dfect hlsh Technology 

Coordinates: -6924.97E -1849.99 N 
Geologist: R. McCon& 
Surface Elevation: 370.76 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 00 feet 

Measured: NA 

Drilir 

GEOLOGIC DESCRIPTION 

Not Sampled 

Gravel fill, limestone 

Clay with silt, yellowish brown (10YR514) with gray (10YR611) mottling, rare 
black streaks, firm, slightly moist 

Clay, gray (5YR511). soft, slightly moist 

Clay with silt, yellowish brown (10YR5/6) with gray (10YR6/1), firm,' crumbly, 
slightly moist 

Clay, gray (5YRG/l),moderately firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is  alpha-0, beta-229 
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68.3 

360.8 
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Boring 001-134 

Proiect: Packah Gaseous Dffusion Rant Wag 27 RI 
Location: Paducah, KY 
Started at on 2-24-98 

Coordinates: -6874.776 -1849.42 N 
Geologist: R. McComb 
Surface Elevabon: 37206 feet msl 

CCmDleted at on 2-24-98 1 Depth to  Gromdwater: NA feet bgs Measured: NA 

IO 

15 - 

rsh Technology I Groundwater Elevation: NA feet msl 
W h  1 TotalDeDth: 0.0 feet 

Q \ 
0 
d 
- 

5 

5 

GEOLOGIC DESCRIPTION 

Not Sampled 

Gravel (50x1, fine to medium grained, angular to  subangular, poorly sorted, 
cherty; sand (30%) fine to coarse, subangular to subrounded, poorly 
sorted; silt and clay (20%), dark yellowish brown (10YR4/4), slightly moist 

Clay. silty, light yellowish brown (10YR6/4) with brownish yellow (10YR6/6) 
and very dark gray (10YR3/1) mottles, somewhat brittle, crumbly, slightly 
moist 

Same as above except color change to dark yellowish brown (10YR4/6) 

Clay, some silt. brown (10YR5/3) with yellowish brown (10YR5/4) and very 
dark gray (10YR3/1) mottles, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-317 

i70.1 

18.1 
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I TotalDepth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Clay, very silty, dark yellowish brown (IOYR4/4), light brownish gray 
mottles (10YR6/2), trace cherty gravel, crumbly 

Clay, silty. light yellowish brown (10YR6/6) with brownish yellow (10YR6/8) 
and rare very dark gray mottles (10YR3/1) firm, slightly moist 

Clay, some silt, yellowish brown (lOYR5/6), brownish yellow (10YR6/6) 
mottles, some very dark gray (10YR3/1) mottles 

Boring terminated at 10.0 f t .  

Background in CPM is: alpha-1, beta-213 
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Boring 001-136 

~ 

Location: Pa&& KY 
Started at on 2-26-98 
Completed at on 2-26-98 

I 

Project: Pa&& Gaseous Dffusion Rant Wag 27 RI I Coordinates: -6774.38 E, -1849.60 N 
Geologist: R. McCOmb 
Surface Elevabon: 374.40 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Drllin 
Drllin 
- 
- 

t- - w  : w  
.LL In - 

5- 

10- 

15 

lethod: 
:ompany 

jh Technology 1 Groundwater Elevation: NA feet msl 
I TotalDeDth: l0.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, very silty, dark yellowish brown (10YR4/4) with light brownish gray 
(10YR6/2),mottles, crumbly, slightly moist 

Clay, silty, light yellowish brown (10YR6/4) with brownish yellow (10YR6/8) 
mottles 

Clay, some silt, yellowish brown (10YR5/6) with brownish yellow (10YR6/6) 
mottles, occasional very dark gray (10YR3/1) mottles, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-213 
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Boring 001-137 

Project: Paducah Gaseous affusion Rant Wag 27 RI  
Location: Paducah KY 
Started at on 2-26-98 
Completed at on 2-26-98 

Drlling Method: Dfect Push Technology 

Coordinates: -6723.69 E, -I85156 N 
Geologist: R. M c C m  
Surface Elevation: 374.13 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Driling Coi 
-7- 

5- 

15- 

I Total Depth: 0.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, very silty, yellowish brown (10YR5/6), trace gravel (limestone), brittle 

Clay, silty, light brownish gray (10YR6/2) with very dark gray (10YR3/1) 
mottles, crumbly 

Clay, some silt, yellowish brown (10YR5/6), occasional very dark gray 
(10YR3/1) and pale brown (10YR6/3) mottles 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-213 
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Boring 001-138 

Prorect: Pa*& Gaseous Dffusion Ffant Wag 27 RI 
Location: Pa&& KY 
Started at on 2-26-98 
Completed at on 2-26-98 

Drilina Method: Drect Push Technoloav 

Coordinates: -6674.83 E -181954 N 
Geolcglst: J. Albert 
Surface Elevatron: 374.07 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevatron: NA feet msl 

Measured: NA 

I TotalDeDth: D O  feel 

* GEOLOGIC DESCRIPTION 

Not Sampled 

Clay, silty, yellowish brown (10YR5/4), moist, stiff 

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-382 

1721 

364.1 
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I Boring 001-139 

Pro iect: Packah Gaseous Llffuslon Plant Wag 27 RI 
Location: Paducah KY 
Started at on 2-26-98 

Coordinates: -6724.00 E, -1885.17 N 
Geologist: J Abeft 
Surface Elevatron: 37355 feet msl 

Completed at on 2-26-98 I DeDth to Grocndwater: NA feet b a s  Measured: NA 
'sh Technolqy Oriling Method: Groundwater Elevahon: NA feet msl 

Total Depth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not SamDled 

Silt, clayey, yellowish brown (10YR5/6), mottled light gray (10YR7/2). moist, 
s t i f f  

VOA Screen Collected from 9.5 - 10.0 ft. 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-382 
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1 Boring 001-140 

Completed at on 2-20-98 

Drlling Method: Drect Push Technology 

I 

Proiect: Pa*& Gaseous Dffusion Rant Wag 27 RI I Coordinates: -677677E -1898.86 N 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Location: Pa&& KY I Geologist: R. McComb 
Started at on 2-20-98 1 Surface Elevation: 37284 feet msl 

I 
a 

a 

\ 
0 
Q 

- 

1 

1 

1 TotalDepth: K70 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay with silt, brown (lOYR5/3) with brownish yellow (10YR6/6) mottling, 
fairly hard, slightly moist 

Silt with clay and sand, very fine grained, pale brown (10YR6/3), dense, 
somewhat crumbly 

Clay with silt, yellowish brown (10YR5/4), slightly mottled brownish yellow 
(10YR6/6), firm 

Silt with clay, brown (10YR5/3) to dark yellowish brown (10YR4/6), firm 

Clay with silt, dark yellowish brown (lOYR4/6). firm 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-212 
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Pro iect: Pa&& Gaseous clffusion Plant Wag 27 R I  
Location: Paducah, KY 
Started at on 2-19-98 
Completed at on 2-19-98 

clreci - 

Coordinates: -682572 E, -1898.05 N 
Geologist: R. McCW 
Surface Elevabon: 372.04 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
sh TechnolGgy 1 Groundwater Elevation: NA feet msl 

1 Total OeDth: K7.0 feet 

GEOLOGIC DESCRIPTION 

~~ 

Not Sampled 

Clay, trace silt, mottled, brownish yellow (10YR6/6). soft 

Clay, very dark grayish brown (10YR3/2) to light brownish gray (10YR6/2) 
with brownish yellow (10YR6/6) mottles, crumbly 

Silt with clay, brownish yellow (10YR6/6). slightly mottled, moderatley firm, 
slightly moist 

Clay, gray (10YR6/1), moderatley firm 

Clay with silt, brownish yellow [lOYR6/6), mottled with (10YR3/1), very thin 
laminae, moderately firm, slightly moist 

Boring terminated at 10.0 ft. 
/ 

Background in CPM is: alpha-0, beta-327 

70 

i66 

185 

362 
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Proiect: Pa&& Gaseous Dffuion H a t  Wag 27 RI 
Locatirn: Pa&* KY 
Started at on 2-19-98 
Completed at on 2-19-98 

~ [ Driling Method Drecf Push Technology I Grwndwater Elevation: NA feef msl 

Boring 001-142 

Coordinates: -&876.77E, -1888.02 N 
Geologist: R. McComb 
Surface Elevabon: 370.45 feet msl 

DeDth to  Gromdwater: NA feet bas Measured: NA 

- - 
k 
e e e 

a 
v 

U - 

Y O  

I10 

310 

Dl0 

010 

010 

010 

010 

W 

V 
s 
d 
B 
W 

I Total Depth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

~- ~ 

Clay, trace silt, dark yellowish brown (10YR4/4), soft, slightly moist 

Silt with Clay, light yellowish brown (10YR6/4), crumbly, slightly moist 

Silt, trace fine to very fine sand and clay, yellowish brown (10YR5/6) 
crumbly 

Clay with silt, yellowish brown (lOYR5/6). rnoderatley firm, slightly moist 

Silt with clay, trace fine grained sand, yellowish brown (10YR5/6). crumbly, 
slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-327 

- 
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168.5 

161.5 
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Boring 001-143 

Project: Pa*& Gaseous Dffuslon Rant Wag 27 R I  
Location: Pa&& KY 
Started at on 2-20-98 
Completed at on 2-20-98 

10- 

15 

Coordinates: -692528 E. -1900.44 N 
Geologist: R. M c C m  
Surface Elevahon: 369.89 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 

GEOLOGIC DESCRIPTION 

Not Sampled 

- - 
- 

Clay with silt, dark yellowish brown (10YR4/4) and occasional limonite 
streaking, firm, slightly moist and damp 

- 
'' ' " Silt (to very fine sand) with clay, brown (10YR5/3), firm to crumbly 

' *. 
b . .  . J  

pale brown (10YR6/3) with brownish yellow 

- 
- - 
- 
- - * . . .  
. . * .  
* . . .  

Silt with clay, predominatley pale brown (IOYR 8/31 with persistent black 
(10YR2/1) stains (manganese), crumbly, slightly damp 

4 

* '  
4 .  

4 ,  

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-330 
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1 Boring 001-144 

Project: Paducah Gaseous Qffuon Rant Wag 27 RI 
Location: Pa&* KY 
Started at on 2-20-98 
Completed at on 2-20-98 

Coordinates: -697540 E, -190021 N 
Geologist: R. MComb 
Surface Elevatron: 36294 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

Drlling Method: d ied  Push Technology I I TotalDepth: K)O feet 
Grwndwater Elevation: NA feet msl 

h 

E 
n 
R 
Y 

D 
& e 
Lr - 

! IO 

110 

l/O 

310 

3/0 

I10 

310 

310 

GEOLOGIC DESCRIPTION 

Not SamDled 

Clay, with silt. rooty zone at 3 ft., brown (10YR5/3) with some very dark 
gray (10YR3/1) staining at 3 ft.. hard 

Silt with clay, yellowish brown (10YR5/4) with rare very dark gray 
(10YR311) mottles, somewhat crumbly 

Silt with clay, dark yellowish brown (10YR4/6). very soft saturated 

Sand, very fine grained, trace quartzitic clay, and very fine grained cherty 
gravel, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-212 

85.9 

63.4 

158.9 

157.9 
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Boring 001-152 

Prorect: Paducah Gaseous Ikffosion Rant Wag 27 RI 
Location: Pa&& KY 
Started at on 3-5-98 
Completed at on 3-5-98 

Drlling Method: Llrect Push Technology 

Coordinates: -6894.12 E, -1767.09 N 
Geologist: R. M c C m  
Surface Elevation: 37265 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

1 Total Depth: D.0 feet 

GEOLOGIC DESCRIPTION 

Clay, silty, trace gravel, abundant roots in upper 4 inches, dark yellowish 
brown ( 1 0 Y R 4 / 4 )  mottled dark yellowish brown (10YR3/4).  rare red 
(10R4/6)  stains, slightly moist 

Clay, some silt, trace gravel, dark yellowish brown (10YR4/6)  mottled 
yellowish red ( 5 Y R 4 / 6 ) ,  some very dark gray (5YR3/1) stains, oxidized, 
somewhat brittle to hard 

Silt, very clayey, gray (10YR5/1) with dark yellowish brown (10YR4/4)  
mottles. firm 

Clay, trace silt, gray (10YR5/1), some dark yellowish brown ( 1 0 Y R 4 / 4 )  
mottles, soft 

Clay, silty. trace very fine grained sand, dark yellowish brown, mottled gray 
(IOYR5/1), firm 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1. bela-208 

369.1 

367.6 

-362.6 

1 
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I 

Pro iect: Pa&& Gaseous Dffuslon Rant Wag 27 RI 
Locatm: Paducah, KY 
Started at on 3-5-98 
Completed at on 3-5-98 

Drllhg Method: 
Drllir 

I b  
!zk 
825 

5- 

10. 

15 

Boring 001-153 

Coordinates: -687523 E, -176675 N 
Geologist: R. M c C m  
Surface Elevatm: 37251 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 

sh Technology I Groundwater Elevation: NA feet mst 
1 Total DeDW D.0 feet 

GEOLOGIC DESCRIPTION 

~ ~ ~ 

Sand (60x1, coarse, cherty with limestone, trace gravel, clay (40%) very 
loose, yellowish brown (10YR5/4), abundant roots 

~ ~~ 

Clay, very silty, gray (10YR5/1), mottled dark yellowish brown (10YR4/6), 
trace roots, firm 

Gravel (90%) very coarse, up to 1.5 inch length, limestone trace silt and 
clay, wet 

Clay, firm, silty, gray (IOYR5/1). color change to greenish gray 
(2GLEY5/5BG), mottled dark yellowish brown (10YR4/4) 

Clay, some silt, firm, dense, light brownish gray mottled dark yellowish brown 
(1OY R4/4) 

Gravel (100%). coarse, up to 1 inch length, angular, limestone. trace clay. 
wet 

Clay, some silt, light brownish gray (10YR6/2) mottled (10YR4/4) dark 
yellowish brown, slightly moist becoming. yellowish brow'n (10YR5/6) with 
depth and occasional light brownish yellow mottles (10YR6/2), firm 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-208 

3715 

370 

3 6 3  
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I Boring 001-154 

Proiect: Pa&cah Gaseous Dffmon Rant Wag 27 RI 
Location: Pawah, KY 
Started at on 3-5-98 
Completed at on 3-5-98 

lethod Drect h s h  Technology 

Coordinates: -687546 E, -177371 N 
Geologist: R. McComb 
Surface Elevation: 37251 feef msl 

Depth to  Gromdwater: NA feef bgs 
Groundwater Elevation: NA feet mSl 

Measured: NA 

5- 

10. 

15 - 

- - 
E, n 

e 
P e 
v 

Lr - 

010 

010 

io 

/O 

/O 

10 

110 

V C  

I TotalDepth: nofeet 

GEOLOGIC DESCRIPTION 

~~ 

Clay, silty, trace gravel, rooty at top 4 inches, dark yellowish brown 
(10YR414) with dark yellowish brown (10YR3/4) mottles, firm, slightly damp 

Clay, some silt, light brownish gray (10YR6/2) with dark yellowish brown 
mottles (10YR4/6), damp 

Clay, silty, yellowish brown (IOYR5/6), mottled light brownish gray 
(10YR612) and dark yellowish brown (10YR314) 

Clay. some silt, trace fine grained sand, yellowish brown (lOYR5/6) with 
brownish yellow (10YR6/8) 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-1, beta-208 
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1 Boring 001-155 

Location: Paducah, KY 
Started at on 3-6-98 
Completed at on 3-6-98 

Pro iect: Paaucah Gaseous Dffusion Plant Waa 27 RI  I Coordinates: -687661E, -1732.00 N 
Geologist: R. McComb 
Surface Elevation: 37307 feet msl 
Depth to Gromdwater: NA feet bgs Measured: NA 

Dr i l i i  Method: 
Drilir - 

Ish Technology 1 Groundwater Elevation: NA feet msl 
I Total DeDth: 10.0 feet 

GEOLOGIC DESCRIPTION 

Clay, yellowish brown (10YR5/4). somewhat firm, abundant roots 

Clay (60x1, gravel (40%) medium grained, chert and limestone up to 3/4 
inch, dark grayish brown (10YR4/2), firm 

Gravel, coarse grained (up to 1.5 inch length) angular to subangular, 
limestone fill 

Clay, soft, very moist to slightly wet, gray (5YR611) 

Gravel, (as above) 

Clay, some silt. predoinantly dark yellowish brown (10YR416) with grayish 
brown (10YR512) mottles, firm to moderately soft 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-286 

+ F - - 
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I Boring 001-156 

Prorect: Pa&& Gaseous Dffuslon Rant Wag 27 RI 
Locatm: P a a k a  KY 
Started at on 3-6-98 
Completed at on 3-6-98 

Driling Method: Drect Push Technology 

Coorcimates: -687ZOlE; -1720.76 N 
Geologist: R. McComb 
Surface Elevabon: 37268 feet msl 
Depth to Gromdwater: NA feet bgs 
Grwndwater Elevatron: NA feet msl 

Measured: NA 

Drib 

10 

15 - 

Con 

2. 

> b 

a 
W - 

10.1 

10.1 

IO. 

3 
a 
0 
U 

- 

0 

0 

0 

1 TotalDepth: D.0 feet 

GEOLOGIC DESCRIPTION 

Clay, some silt, firm, abundant roots, trace gravel, grayish brown (10YR5/2) 

Silt, with clay, crumbly, light grayish brown (10YR6/2), mottled yellowish 
brown (10YR5/6) 

~ ~ ~~ 

Clay, some silt, firm, dark, yellowish brown (lOYR4/4), heavily mottled 
yellowish brown (10YR5/6) and some (10YR3/1) very dark gray 

Clay, very soft, moist, gray (10YR6/1) with dark yellowish brown (10YR4/4) 
mottles 

Clay, very silty, trace very fine grained sand, firm to slightly crumbly, 
Predominantly dark yellowish brown (10YR4/6) with very dark gray mottles 
(10YR3/1) and gray (10YR6/1) mottles 

Clay, very soft, very moist, gray (10YR5/1), strong hydrocarbon-like odor 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-286 
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I Boring 001-157 

Pro iect: Paducah Gaseous affusion Flat Wag 27 R I  
Location: Paducah, KY 
Started at on 3-6-98 

Coordinates: -683576 E, -1720.79 N 
Geologist: R. M c C m  
Surface Elevation: 37276 feet msl 

I 

5- 

10- 

15. - 

Completed at on 3-6-98 

Drlling Method: Bred fish Technology 

2. 

5 
a 
w 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

loo.( 

IO.( 

10. 

m 
al m 
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9 n - 

32 

32 

!32 

1 Total Depth: 0.0 feet 

GEOLOGIC DESCRIPTION 

Clay, trace silt, and sand, dark yellowish brown (10YR3/6), firm 

Clay, trace silt, light brownish yellow (10YR6/2) mottled, yellowish brown 
(lOYR5/6), some very dark gray (10YR3/1) mottles, firm 

Clay (60%); gravel (40%) limestone, medium grained. up to 1 inch, gray 
(10YR5/1), fill 

Clay, gray (5YR5/1), soft, very moist 

Clay, silty, predominantly light brownish gray (10YR6/2), some dark 
yellowish brown (10YR4/4) mottles with yellowish brown (tOYR5/6) staining, 
firm 

Clay. somewhat silty, yellowish brown (10YR5/8) 

Clay, gray (10YR5/1). occasional yellowish brown (10YR5/6) mottles, very 
soft, very moist 

Clay. silty. dark yellowish brown (10YR4/6) with brownish yellow (lOYR6/6) 
mottles, firm to moderately crumbly 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-232 
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Proiect: PaozIcah Gaseous Dffusion FTant Wag 27 RI 
Location: Paducah, KY 
Started at on 3-6-98 
Completed at on 3-6-98 
Drlling Method Clrect Push Technokgy 

fUer i3iNna 

Boring 001-158 

Coordinates: -6835.652 -1730.98 N 
Geologist: R MComb 
Surface Elevatron: 37289 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevatron: NA feet msl 

Measured: NA 

3 a 
d - 

0 

0 

0 

1 TotalDepth: K)Ofeet 

;lo 
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6/0 
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1910 

- 
E , a  2 0 ,  e u GEOLOGIC DESCRIPTION ! ? z  
e 2  
L a  

Clay, some silt, abundant roots, trace gravel (limestone) grayish brown 
(lOYR5/2), with red (10R4/8) sandy, crystalline-like substance at 0.5 ft.. 

- - 
- 

firm 

Clay, silty, trace fine to  coarse grained sand, dark yellowish brown 
(10YR414) becoming gray (10YR5/1) with depth and softer 

- 
- - 
- 

~ 

Gravel (70%) fine to medium grained (up to 1 inch long) limestone with iron, 
stained grains, clay (20%) soft, very moist. gray (5Y5/1) 

0 

Clay, silt, tace very fine sand, pale brown (10YR6/3), mottled dark 
yellowish brown (10YR414) and very dark gray (10YR311). firm to slightly 
crumbly 

Clay, silty, brownish yellow (10YR6/6) with yellowish brown. (10YR5/6) 
mottles, some very dark gray (10YR3/1) oxidized zones 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-286 

70.9 

69.4 
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1 Boring 001-159 

Project: Padrcah Gaseous bffusion Plant Wag 27 RI 
Location: Pa&& KY 
Started at on 3/6/98 
Completed at on 3/6/98 

Drllina Method: bfect Push Technolcgy 

Coordinates: -683546 E, -1757.53 N 
Geologist: R. McConnb 
Surface Elevabon: 37341 feet msl 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevatton: NA feet msl 

Measured: NA 

Drilir my: Mnei I Total DeDth: 0.0 feet 

GEOLOGIC DESCRIPTION 

~~ 

Clay, gravelly, limestone gravel fill up to 1 inch long, grain, some silt. dark 
yellowish brown (10YR3/6),  firm 

"Trap Mix" Pellets (so%), up to 1/8 inch diameter, clayey dark yellowish 
brown (10YR3/6),  capped by approximately 2 inch of charcoal-like, coarse 
to fine grained, angular, grains. some chert 

(Rcvd 1 ft.) Top 3/4 ft. "Trap Mix" in clay matrix. Bottom 1/4 ft. limestone 
gravel fill, iron coated grains up to 1 inch in length 

"Trap Mix" in clayey matrix, dark yellowish brown ( lOYR3/6)  . 

Clay, moderately firm, gray (5Y5/1) with some brownish yellow (10YR6/6)  
mottling 

Gravel, limestone fill, grains up to 1.5 inch in length, gray (5Y5/1) . / 

' Clay, very silty, yellowish brown (10YR5/8)  with light brownish gray 
(10YR6/2) mottling, occasional very dark gray (10YR3/1) manganese and 

limestone stains, moderately firm to slightly crumbly 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-232 
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Boring 001-160 

Project: Pa&& Gaseous affusion Rant Wag 27 RI 
Location: Pa&& KY 
Started at on 3-9-98 
Completed at on 3-9-98 

Coordinates: -6789.53 E, -1757.46 N 
Geologist: R. McCoW 
Surface Elevabon: 37384 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Drllir 
Drllii 
- 
- 

5. 

10 

15 

ulethod: sh Technology 1 Groundwater Elevation: NA feet msl 
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o/o 

o/o 

o/o 

I TotalDepth: 0.0 feet 

GEOLOGIC DESCRIPTION 

Clay, silty, trace limestone gravel, brown (10YR4/3) with some dark grayish 
brown (10YR4/21 mottles, abundant roots, moderately firm 

Clay, gravelly, limestone, up to 1 inch long, trace silt and very fine sand, 
dark gray (10YR4/1) to gray (IOYR5/1), some dark yellowish brown 
(iOYR4/4) mottles, slightly moist 

Clay, some silt, light yellowish gray (10YR6/2) with dark yellowish brown 
(10YR4/4) mottles, rare very dark gray (10YR3/1) mottles, firm 

Clay, silty, dark yellowish brown (10YR4/4) with light brownish gray 
(iOYR6/2) mottles, trace fine grained sand, firm, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-233 

363.8 

- 
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I Boring 001-161 

Pro iect: Paeah Gaseous Dffusion Plant Wag 27 RI 
Location: Pa&& KY 
Started at on 3-6-98 
Completed at on 3-6-98 

Drliing Method: Ckrect Push Technology 
:ompan -r 

Coordinates: -679135 E, -1729.42 N 
Geologist: R. M c C m  
Surface Elevation: 37361 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 10.0 feet 

Measured: NA 

GEOLOGIC DESCRIPTION 

Clay, silty, slightly gravelly, dark yellowish brown, (10YR4/4), abundant 
roots from (0 - 1.0 ft.). dark red (10R3/6) clay at 1.0 - 1.25 ft.. crumbly 
overlain by chert gravel 

Clay, very silty, trace fine grained sand, yellowish brown (10YR5/4) with 
some light yellowish brown (10YR6/4) mottles, rare brownish yellow 
(10YR6/6) mottles, crumbly 

Clay, some silt. light yellowish brown (10YR6/4) with very dark gray 
(10YR3/1) mottles, cohesive 

Clay, silty, yellowish brown (10YRU8). rare very dark gray (10YR3/1) 
mottles, hard but crumbly 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-232 
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Pro iect: Paokah Gaseous Dffmon Flrant Wag 27 FU 

Boring 001-162 

Coordinates: -6933.63 E. -816.16 N 

omanv: MUer LWnc 

~ 

Location: Paducah, KY 
Started at on 3-9-98 
Completed at on 3-9-98 

ethod: Direct Push Technology 

I 

~ 

Geologist: R. McCw?B 
Surface Elevahon: 37143 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevahon: NA feet msl 
Total OeDth: 10.0 feet 

Measured: NA 

m 
ar c s a 
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33 
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13: 

I - -,- ~ 
. .- 

GEOLOGIC DESCRIPTION 

Limestone, gravel, some clay, road base 

Clay, silty, some roots, brown (10YR4/3). some dark grayish brown 
(10YR4/2) mottles, rare very dark gray (10YR3/1) mottles 

Clay, silty, light brownish gray (10YR6/2) with dark yellowish brown 
(10YR4/4) mottles, occasional very dark gray (10YR3/1) stains, slightly 

moist, firm 

Clay, trace silt, gray (10YR6/1) with occasional dark.yellowish brown 
(10YR4/4) mottles 

Clay, silty, dark yellowish brown (10YR4/4) with some light brownish gray 
(10YR6/2) mottles, trace very fine grained, sand, rare very dark gray 
(10YR3/1) stains, firm to slightly crumbly, slightly moist 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-233 
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I 

Project: Pwlrcah Gaseous L3ffmon Rant Wag 27 Rl 
Location: Paducah, KY 
Started at on 3-16-98 
Completed at on 3-17-98 

Drilina Method: Dfect Push Technolwv 

Coordinates: -6878.94 E; -1720.68 N 
Geologist: R. M c C m  
Surface Elevation: 37268 feet msl 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevahon: NA feet msl 

Measured: NA 

Drllii 

4 \ 
0 
4 a - 

0 - 

1 Total Depth: 5o.U feet 

GEOLOGIC DESCRIPTION 

0.0 - 14.0 ft. Not Logged 
See 001-056 for 0.0-10.0 ft. interval 

Clay (95%) trace silt. yellowish brown (10YR5/6) with light brownish gray 
(10YR6/2) mottles, moderately f i r m ,  moist 

358.7 
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i Boring 001-165 

Proiect: Pa&& Gaseous Dffusion Rant Wag 27RI I Coordmates: -6878.94 E -1720.68 N 

Completed at on 3-17-98 

Drlling Method: Drect Push Technology 

Location: Pa&&, KY I Geologist: R. M C m  
Started at on 3-16-98 1 Surface Elevation: 37268 feet msl 

Depth to Grmdwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 
Total DeDth: 500 feet 

Measured: NA 

Drlling Company: MUer MQ - 
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GEOLOGIC DESCRIPTION 

* PID >lo00 units, unable to obtain FID reading due to instrument alarm 
that turned off concentration display 

Sand (60%) moderately sorted, medium to coarse grained, subangular to 
subrounded. cherty; gravel (30%) fine to medium grained, trace silt (10%) 
dark yellowish brown (10YR4/4), very strong diesel-like odor in 14.0 - 17.0 

\ ft. interval I 
Gravel (60%) poorly sorted, subangular to subrounded, medium to coarse 
grained, cherty; sand (30%) coarse grained, subangular to subrounded, 
cherty and quartzitic, trace clay (10%) yellowish brown (10YR5/6) to dark 
yellowish brown (lOYR4/4), slightly moist to damp, diesel-like odor 

Clay, light gray (10YR712) with yellowish brown (10YR5/8) mottles, very 
firm, stiff 

Clay (go%), trace silt (10%). yellowish brown (10YR516) with occasional 
ligh't gray (10YR712) mottles and some very dark gray staining (10YR3/2), 
stiff 

Clay (90%). trace silt and'fine sand, strong brown (7.5YR5/8) with 
yellowish brown (10YR5/8) mottles, occasional light gray (10YR7/2) mottles, 
stiff 

56.7 

557 

150.2 
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Project: ?&a$ Gaseous Dffuson Flat Wag 27RI 
Location: Paaah, KY 
Started at on 3-16-98 
Completed at on 3-17-98 

Drlling Method: Drect Push Technology 

a -. 
0 
2 - 

0 

0 

0 

0 

0 - 

Boring 001-165 

Coordnates: -6878.94 E, -1720.68 N 
Geologst: R. McCazb 
Surface Elevabon: 37268 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 

Measured: NA 

- 

ru - 
8 
\ 
0 
U a - 

!9C 

!9E 

291 

!95 

!9E - 

h 

E a 
a 
v 

f. e 
f 
LL 

9/- 

!E/- 

t2/- 

47/- 

1131- 

591- 

1541- 

3171- 

8W- 

931- 

55/- 

951- 

75/- 

20/- 

271- - 

1 TotalDeDth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

Clay (80%) little silt (20%). brownish yellow (10YR6/8), trace light brownish 
gray (10YR612) mottles, stiff 

Clay (90%) trace silt (lo%), yellowish brown (10YR5/6) with some red 
(10R5/8) mottles, rare light brownish gray (10YR6/2) mottles, stiff 

Clay (70%); silt (20%); trace fine grain sand (10%) and gravel strong brown 
(7.5YR5/8) with gray (10YR6/1) mottles, stiff, slightly moist 

Color change to yellowish-brown (10YR5/8) with gray (10YR6/1) mottles 
and rare strong brown (7.5YR5/8) stringers 

Clay (90%) trace silt and very fine sand, light gray (10YR7/2) with 
yellowish brown (10YR516) mottling, stiff 

Trace fine grained (cherty and quartzitic) from 43.0 - 44.0 ft. 

Clay (100%) yellowish brown (10YR516). heavily mottled with gray 
(10YR6/1), light red (10R6/6), stiff 
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1 Boring 001-165 

Project: Paok& Gaseous affusion Rant Wag 27RI Coordinates: -6875194 E, -1720.68 N 

Completed at on 3-17-98 

Drlling Method: Drect f i sh  Technology 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

Measured: NA 

Drllin :omany: Mkr Dndm 

i: GEOLOGIC DESCRIPTION 

Becoming silty (20%) with trace fine sand 

Clay (80%); silt and fine grained sand (20x1, dark yellowish brown 
(10YR414) and light brownish gray (10YR6/2), stiff, slightly moist, heavily 

mottled black (10YR2.5/1) from 48.0 - 48.5 ft. 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-299 

322.7 
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Proiect: Padcah Gaseous Dffusion Plant Waa 27 RI  I Coordinates: -690039 E, -1720.33 N 

ComDleted at on 3-18-98 

sh Technology 

Location: Pa&& KY 1 Geologist: R. McConnb 
Started at on 3-18-98 1 Surface Elevation: 37245 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 
Driling Method: Drecl 
Drilir 

5 

10 

15 - 

col 1anv: Me - 
x 

0 
@ 
8 a 
M - 

30.1 

00. 

00. 

310 

410 

2/20 

4/57 

3/39 

8/47 

4/l4 

215 

0130 

9/24 

4/38 

U E  

!3/Z 

1319 

2014 - 

I Total Deoth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay (70%); silty (30%). pale brown (10YR613) with yellowish brown mottling 
(10YR518) and very dark gray blotches (lOYR3/1), stiff to slightly crumbly, 

damD 

Clay (90%); trace silt (10%). grayish brown (10YR5/2) mottled yellowish 
brown (10YR5/6) 

Clay (70%); silt and fine grained sand (30%). yellowi$h brown with grayish 
brown (10YR512) and very dark gray (10YR3/1) mottles, some light brownish 
gray mottles (10YR6/2). moderately firm to somewhat brittle, slightly moist 

69.5 

357.5 
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I Boring 001-166 

Proiect: Pa&& G a ~ o u s  affusion R a t  Wag 27 RI  
Location: Pa&& KY 
Started at on 3-18-98 
CmDleted at on 3-18-98 

? 

Coordinates: -6m.39 E, -1720.33 N 
Geologist: R. McCwrnb 
Surface Elevation: 372.45 feet msl 
Depth to Gromdwater: NA feet bgs Measured: NA 

Driling Method Drec 
OrUlng Company: Mf 

rsh Technology 1 Groundwater Elevation: NA feet msl 

- - 
E, a - 
E! e 
E - 

P/23 

19/26 

9/16 

2v4c 

18/81 

w/3: 

l6/n 

2v2: 

26/3 

2/4 

40/5 

0/11 

24/: 

!74 55/1 

1 TotalDepth: 50Ofeet 

GEOLOGIC DESCRIPTION 

Sand (80%), moderately sorted, subangular to subrounded, coarse grained;, 
gravelly (20%), fine to medium grained, subangular to subrounded. cherty, 
dark yellowish brown (10YR4/4) to yellowish brown (10YR5/6) 

Clay (80%), silt (20%). yellowish brown (10YR5/4) 

~ ~~~~~ 

Sand (go%), moderately sorted, very fine grained, guartzitic; trace silt 
(10%) and gravel, light gray (10YR7/1) with some light brownish gray 
(10YR6/2) mottles 

Gravel (40%), poorly sorted, subangular to subrounded, fine to medium 
grained, cherty; clay (40%), little silt and sand (20%). yellowish brown 
(10YR5/8) with light brownish gray mottles (10YR6/2), firm 

Clay (80-90%) little to some silt (10-20%), trace fine grained gravel, light 
brownish gray (lOYR6/2) with brownish yellow (10YR6/6) and very dark 
gray (10YR3/1) mottles, moderately firm to somewhat soft, slightly moist 

Becoming firm to slightly brittle and brownish yellow (10YR6/8) with light 
brownish gray (10YR6/2) and rare very dark gray (10YR3/1) and red 
(10R4/8) mottles near base of interval 

Clay (90%) little gravel, trace sand (fine grained), dark yellowish brown 
(10YR4/6) with yellowish brown (10YR5/8) yellowish brown mottling 

Clay (90%) trace gravel (lo%), very fine, strong brown (7.5YR5/8) with 
some gray (7.5YR5/1) mottling 
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Boring 001-166 

Protect: Pa&=& Gaseous ckffusion FImt Wag 27 RI 
Locatlm Paducah, KY 
Started at on 3-l8-98 
Completed at on 3-18-98 

Drlling Method Drect Push Technology 

Coordinates: -6900.39 E, -1720.33 N 
Geologist: R. McCwnb 
Surface Elevahon: 37245 feet ins/ 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 

Measured: NA 

Drlling Company: Mfef 

45 

U 
0 
U 
\ 

a - 

3 

3 

3 

3 

3 

- 

~ 1 Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Clay (95%) trace silt, trace cherty gravel, brownish yellow (10YR6/8), firm 
to somewhat soft, some strong brown mottles at 30.0 - 31.0 ft. 

Clay (95%) trace silt and fine grained sand, strong brown (7.5YR4/6) with 
light gray (7.5YR711) mottling, firm to moderately firm 

Mottling decreases, strong brown (7.5YR4I6) dominant, with some, light 
gray (7.5YR7Il) mottles 

Clay (95%), trace silt and fine sand, light brownish gray with brownish 
yellow (10YR6/8) mottles, moderately firm to slightly soft 

Clay (95%) trace silt, heavily mottled light yellowish brown (lOYR6/4) to 
brownish yellow (10YR6/6) with rare red (10R4/8) and (10YR3/1) streaking 
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1 Boring 001-166 

Project: Paducah Gaseous affusion Rant Wag 27 RI 
Location: Pamat?, KY 

I 
Coordinates: -690039 E, -1720.33 N 
Geoloaat: R McCwnb 

I - 
Started at on 3-18-98 I Surface Elevation: 37245 feet msl 
Completed at on 3-18-98 

5h Technolwv 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 
Drlliig Method: 
Drilir - 1 Total Depth: 50.0 feel 

GEOLOGIC DESCRIPTION 

Clay (70%), some silt (30x1, strong brown (7.5YR5/6) with gray (7.5YR6/1) 
mottles, moderately firm 

Clay (90%) trace silt, dark yellowish brown (10YR4/6) with light gray 
(10YR7/1) mottles, rare very dark gray (10YR311) streaking, stiff 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-3, beta-299 

c 

c ? 

2 
L 

i 
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I Boring 001-168 

Pro rect: Packah Gaseous Dffusion H a t  Wag 27 R I  
Locatm: Packah KY 
Started at on 3-21-98 
Completed at on 3-21-98 

Coordinates: -679063 E, -172123 N 
Geologist: R. McComb 
Surface Elevabon: 37322 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

)any: MNer 
Drlling Method: meet Push Technology 

14E 

Grwndwater Elevation: NA feet msl 
Total Depth: 50.0 feet - 

h 

E, a 
v 

G e e 
U - 

010 

o/o 

o/a 

oia 

o/c 

o/c 

o/c 

O/C 

O/( 

O/( 

O/( - 

GEOLOGIC DESCRIPTION 

Not Sampled 

Clay (90%). trace silt. yellowish brown (10YR5/6)  with light gray (10YR7/2)  
and very dark gray (10YR3/1) mottles, firm 

I 

Clay (80%) some silt, dark yellowish brown (10YR4/6)  

Clay (80%). some silt, dark yellowish brown ( l O Y R 4 / 4 )  with rare very dark 
gray (10YR3/11 streaking, moderately firm to slightly crumbly, trace fine 
grain sand 

Clay (60%), silt (20%), sand (20%) fine to  medium grained, poorly sorted, 
quartzitic; trace fine to  medium grained cherty gravel, yellowish brown 
( lOYR5/6)  with gray (10YR6/1) mottling 

68.2 
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I I Boring 001-168 

Project: Pa&& Gaseous DffGion R a t  Wag 27RI 
Location: Paducah, KY 
Started at on 3-2/48 
Completed at on 3-21-98 

DriRg Method Deet push Techno/c?gy 

I 

Coordinates: -6790.63 E, -172123 N 
Geologist: R. MCmb 
Surface Elevation: 37322 feet ms/ 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet ms/ 
Total Depth: 50.0 feet 

Measured: NA 

Drllir Comanv: Mer Ckirlna 

I- 
' W  : w  
.L 
iz 

20. 

25 

1 

IO. 

oc 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Gravel (70%) fine to coarse, poorly sorted, subangular to subrounded, 
cherty, clay (30%) yellowish brown (10YR5/8) to dark yellowish brown 
(10YR316) with some red (10R4/8) and very dark gray (lOYR3/1) staining 

Clay (90%) trace silt. pale brown (10YR714) mottled yellowish brown 
(10YR514) and light brownish gray (10YR/6/2) with some very gray 
(10YR3/1) mottling from 23.5 to 24.0 ft. 

Trace fine sand from 25.5 - 26.5 ft. 

Gravel (60x1, fine to medium grained, poorly sorted, subangular to 
subrounded. cherty, clay (40%) firm, yellowish brown (10YR518) with some 
dark gray (10YR5/1) mottles 

Gravel (90%) medium grained, moderately sorted, angular, cherty, sand 
(10%). medium grained, dark brown (7.5YR3/4) with very dark gray 
(10YR311) coatings on grains 

Clay (90%) trace silt, yellowish brown (10YR516) with light brownish gray 
(10YR6/2) mottles. trace very fine grained gravel, firm 

I 

350.2 

346.7 

344.7 
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I I 

Protect: Pa&& Gaseous Dffusion R a t  Wag 27RI 
Location: Pawah KY 
Started at on 3-21-98 
Completed at on 3-21-98 

Driling Method Drect Push Technology 

1 Boring 001-168 

Coordinates: -679063 E -172123 N 
Geologist: R. M C W  
Surface Elevation: 37322 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Deoth: 50.0 feet 

Measured: NA 

> 

a 
M - 

30. 

00 

00 
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00 
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E, a 
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2 a 
L L  - 

310 

010 

010 

010 
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Oft 

o/o 

oia 

OIC 

o/c - 

GEOLOGIC DESCRIPTION 

C l a y  (70%), sandy (30%) fine grained, yellowish brown (10YR518) with light 
gray (10YR711) mottling, trace yellowish red (5YR4/6) mottling 

Sand (90%) fine to medium grained, poorly sorted, subangular to  
subrounded, cherty and quartzitic, trace silt and clay, yellowish brown 
(10YR518) with trace gray (10YR611) mottling, slightly moist 

Sand (70%) fine to medium grained. poorly sorted, subangular to 
subrounded, quartzitic, silt (20%). clay (10%) light gray (10YR7/1) with some 
brownish yellow (lOYR6/6) mottles 

Silt (60%) fine grained, clayey (20%) and sandy (20%) light gray (10YR711) 
with some brownish yellow (lOYR6/6) mottling 

i40.2 

3332 

328.2 - 
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Boring 001-168 

Project: Pa&cah Gaseous Dffuslon PIant Wag 27 RI 
Location: Pa&& KY 
Started at on 3-21-98 
Completed at on 3-21-98 

Drllig Method: Dfec 'ush T e c h o / ~ y  
I Comoan 

I 
Coordinates: -679063 E, -172123 N 
Geologist: R McComt, 
Surface Elevation: 37322 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

Measured: NA 

2 a 
a 

. 
5 
- 

0 

0 

GEOLOGIC DESCRIPTION 

Sand (70%) fine to medium grained, poorly sorted, subangular to 
subrounded, quartzitic, silty (20%) and clayey (10%) light gray (10YR711) 
with some brownish yellow (10YR616)  mottles 

- 
medium grained, cherty, subangular to subrounded, poorly sorted. dark 
yellowish brown ( l O Y R 4 1 6 )  

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-246 

J 
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1 Boring 001-169 

Proiect: Pa&& Gaseous affusion R a t  Wag 27Rl 
Location: Pa&& KY 
Started at on 3-23-98 
Cmpleted at on 3-24-98 

Drlling Method: Died f i s h  Technology 

Coordinates: -685542 E, -169554 N 
Geologist: R. M c C m  
Surface Elevation: 37107 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

Measured: NA 

5- 

10 

If 

GEOLOGIC DESCRIPTION 

No samples taken, boring started at 15 ft. 

I 
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Boring 001-169 

Pro iect: Paaka Gaseous #ffusion Ffat Wag 27 RI 
Location: Paducah, KY 
Started at on 3-23-98 
Completed at on 3-24-9% 

Oriliig Method: #red Push Technology 

Coordinates: -6855.42 E, -169554 N 
Geologist: R. MCmb 
Surface Elevation: 37107 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Driling Company 

30f 

- 
h 

3 
p. 

e e e a - 

l/O 

l/O 

YO 

Y O  

3/0 

o/o 

010 

010 

o/o 

o/o 

o/a 

o/c 

I Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Clay (75x1, silty (25%) heavily mottled, yellowish brown (10YR5/4), brown 
(10YR4/3), light brownish gray (10YR6/2) with trace very dark gray 
(10YR3/1) streaks, firm 

Sand (90%) medium grained, moderately sorted, angular to subrounded. 
cherty, quartzitic, trace gravel, silt, clay, strong brown (7.SYR5/6), mottled r \ brown (7.5YR5/4) 

Gravel (70%) fine to coarse grained, poorly sorted, angular to subangular, 

Gravel (50%) fine to coarse gravel, poorly sorted, angular to subangular. 
cherty, sandy (40%) medium to coarse grained, poorly sorted, subangular 
to subrounded, trace clay and silt, strong brown (7.5 YR4/6) with rare red 
(10YR5/8) staining 

\cherty; clayey (30%) dark yellowish brown (10YR4/4). moist f 

Clay (90%), silty (10x1, trace fine grained gravel, yellowish brown 
(10YR5/4). mottled light yellowish brown (10YR6/4), very dark gray 
(10YR3/1) and gray (lOYRW1) 

Sand (80%) fine to medium grained, poorly sorted, angular to subrounded, 
quartzitic and cherty, silty (20%) yellowish brown (IOYR5/8) 

Same as 22.5 - 24.0 ft. interval 

Sand (60%) fine to medium grained, poorly sorted, quartzitic, subangular to 
subrounded, clayey (40%), strong brown (7.5YR5/8) with gray (7.5YR6/1) 
mottles 

c- 

+ f 

& 
L - 
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153.6 

153.1 
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348.6 

347.1 

346.1 
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I 

Proiect: Pa&& Gaseous Dffuion Plant Wag 27 RI 
Location: Pa&zh, KY 
Started at on 3-23-98 
Completed at on 3-24-98 

Drllrng Method Drecf Push Technolcgy 
Driling Company: Mkf mhnc 

m 
al 
\ 

- 
m 

2 - 

75 

175 

17: 

4 7! 

47 

I 

Coordinates: -6855.42 E -1695.54 N 
Geologist: R. McC& 
Surface Elevabon: 37107 feet msl 

Depth to Gromdwater: NA feet bgs 
Grwndwater Elevabon: NA feet msl 
Total Depth: 50.0 feet 

Measured: NA 
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O i l 8  

S I 7  
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tva 
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o/o 

7/9 

1512 - 

Boring 001-169 

GEOLOGIC DESCRIPTION 

Sand (90%) medium to coarse grained, moderately sorted, subangular to 
subrounded, quartzitic, silty and clayey (10%) strong brown (7.5YR5/6) 

Clay (80x1, silty (20%). trace fine sand and gravel, yellowish brown 
, (tOYR5/6) with gray (10YR611) mottles / 

~ ~ 

I Sand (go%), medium to coarse grained, moderately sorted, angular to 
subrounded, Quartz and cherty, silt and clay (10%) yellowish brown \ (10YR516) very moist to wet 

~~ ~ 

Clay (80%), sandy (20%) fine to coarse grained, poorly sorted, yellowish 
brown (10YR516) to brownish yellow (lOYR6/6) with gray mottles (10YR611). 
trace gravel, slightly moist 

Clay (70%). silty (30%) trace fine grained sand and gravel (cherty) light 
gray (10YR711) with yellowish brown mottles (10YR518) 
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Boring 001-169 

Location: Paducah, KY 
Started at on 3-23-98 
Completed at on 3-24-98 

DrUmg Method: Drect Push Techno/logy 

I 

Project: PaAcah Gaseous affusion Rant Wag 27RT 1 Coordinates. -6855.42 E, -169554 N 
Geologist: R. M c C m  
Surface Elevation: 37107 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Drllin 1 TotalDepth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

Sand (70%) fine to medium grained, poorly sorted, subangular to 
subrounded. quartzitic, silty and clayey (30%), light gray (10YR7/1) with 
brownish yellow (lOYR6/6) mottling, rare red (10R5/6) staining, slightly 
moist 

~ ~~ 

Sand (50%) very fine to fine grained, Poorly sorted, quartzitic, clayey to  
silty (50%), brownish yellow with light gray (lOYR7/1) 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-475 

323.1 

2tl 

J 



Boring 001-171 

Completed at on 4-2-98 

sh Technology 

I 

Proiect: Pa&& Gaseous affusion R a t  Waa 27RT I Coordinates: -674103 E; -1727.83 N 

Depth to Gromdwater: NA feet bgs 
Grwndwater Elevation: NA feet msl 
Total DeDth: 50.0 feet 

Measured: NA 

Location: Pa&& KY 1 Geologist: R. McCm 
Started at on 4-2-98 1 Surface Elevation: 37394 feet msl 

Drilling Method: Drecl 
Drilling Co Ianv: M//e 

---I- 
ikna 

2: 
U \ 

5: 
OT 
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0 

0 

- - 
E, a - e 
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E: - 
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O K  
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O K  

O K  

O K  - 

GEOLOGIC DESCRIPTION 

Boring started at 5 ft. 

Clay (€io%), silty (20x1, brown (10YR5/3) with dark yellowish brown mottling 
(lOYR4/6), some very dark gray mottling (10YR3/1), firm to slightly crumbly, 

slightly moist 

Interval not SamDled 

Clay (90%) trace silty (10%) dark yellowish brown (10YR4/6)  light gray 
(10YR7/1) to very dark gray (10YR3/1) mottles firm, slightly moist 

Interval not sampled 

i68.9 

Ei.9 

363.9 

360.9 

359.9 - 
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I Boring 001-171 

Pro iect: Pa&& Gaseous Dffwon R a t  Wag 27 RI 
Location: Pa&& KY 
Started at on 4-2-98 
Completed at on 4-2-98 

Coordinates: -674103 E, -172283 N 
Geologist: R %Comb 
Surface Elevation: 37394 feet msl 

Oeoth tD Gromdwater: NA feet bas Measured: NA 
~~ 

Orlltna Method: Drect Push Technolwv I Grwndwater Elevabon: NA feet msl 

GEOLOGIC DESCRIPTION 

Same as 10 - 13 ft. interval 

Sand (60%) poorly sorted, fine to medium grained, subangular to 
subrounded, quartz to cherty, silt and clay (40%) dark yellowish brown 

J 

30- 

e - H 
L - 
> 
2 

7,- 
4-. 

-357.4 

r-3569 

10.1 

30. 

~ ~ _ _ _ _ _  ~~ 

\Same as 20 - 23 ft. interval f 
Clay (90%) trace silt, light yellowish brown (10YR6/4) with light gray 
(10YR7/1) mottling, some red (10R4/8) streaking 

\ (10YR4/6). mottled light gray (lOYR7/1). slightly moist I 
/ 

Clay (80%), silty (20%) trace fine to medium sand, strong brown 
(7.5YR4/6) mottled light gray (10YR7/1) firm to slightly crumbly 

Interval not sampled 

~ ~~ ~ ~~ ~~ ~ 

gravel (60%) poorly sorted, fine to coarse grained. subangular to 
subrounded, cherty, sand (20%) poorly sorted, fine to coarse grained, 
angular to subrounded. clay (20%), dark yellowish brown (10YR4/4) with 
gray (10YR7/1) mottling, rare (10YR3/1) very dark gary streaking. slightly 
moist 

Interval not sampled 

Interval not sampled 

55.9 

53.9 

150.9 

348.9 
348.7 

345.9 

343.9 J 
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sh Technolcgy I Groundwater Elevation: NA feet msl 
I Total Deoth: 50.0 feet 

Project: Pa&& Gaseous Dffuston R a t  Wag 27 RI 
Location: Paducah, KY 
Started at on 4-2-98 
Completed at on 4-2-98 
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Boring 001-171 

Coordinates: -674103 E, -1727.83 N 
Geologist: R. M c C m  
Surface Elevabon: 37394 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 
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- 

GEOLOGIC DESCRIPTION 

Clay (60%), silty (40x1 ,  trace fine grained sand, yellowish brown 
(tOYR5/6), mottled light gray (10YR711) and occasional dark yellowish 

brown (10YR414). moderately soft to slightly firm 

Interval not sampled 

Sand (80%) poorly sorted, medium to coarse grained subangular to 
subrounded, quartzitic and cherty, clay and silt (20%) yellowish brown 
(10YR516) with rare light gray (10YR711) 

Interval not sampled 

Same as 35 - 38 ft. interval but with 20-30% fine to medium cherty gravel 
at expense of sand . 

Interval not sampled 

1 - ? 
L - 
> 

2 9 -  

140.9 

338.9 

335.9 

333.9 

330.9 

328.9 - 
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1 Boring 001-171 
I 

Proiect: P&Jc& Gaseous Llffusion Rant Waa 27 RI I Coordinates: -674103 E, -1727.83 N 
Location: Pa&& KY 1 Geologist: R. bkCmB 
Started at on 4-2-98 1 Surface Elevation: 37394 feet rnsl 

Completed at on 4-2-98 1 Depth to Gromdwater: NA feet bgs Measured: NA 
Drlli 
Drlin 
- 
- 

I- - w  
T W  
- L L  i n  

50- 

55. 

60 - 

lethod: Drec 
1y: Edk 

jh Technology I Grcundwater Elevation: NA feet rnsl 
1 Total DeDth: 500 feet 

GEOLOGIC DESCRIPTION 

Clay (60%), silt (20%) trace sand (10%) and gravel (10x1, sand is fine to 
medium grained, cherty; light yellowish brown (2.5Y614) with light gray 
(10YR711) mottles, slightly moist 

~ 
~~ 

Sand (50%), poorly sorted. fine to medium grained, quartzitic, silt and clay 
(50%) yellowish brown (10YR5/6) very soft, very moist 

Clay (70%), fine sand (30%) brownish yellow (lOYR616) with pale brown 
(10YR6/3) mottling, moderately firm 1 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-340 

- 
I - ? 

2s- 

L - 
> 

25.4 

24.4 

23.9 
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Pro iect: Pa&& Gaseous Dffusion Rant Wag 27 RI 
Location: Padkc& KY 
Started at on 4-3-98 
Completed at on 4-4-98 

Drllina Method: Drect Push Technolwv 
Or liii 

Coordinates: -687511 E, -176515 N 
Geologist: R. McConnb 
Surface Elevation: 37254 feet msl 

Depth t o  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

I- ;: 
Yz 

5 

10 

1E - 

1 TotalDeDth: 50.0feet 

GEOLOGIC DESCRIPTION 

Boring started at 15 ft. 351.5 
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. 
Boring 001-172 

Project: Paducah Gaseous Dffwon Rant Wag27RI 
Location: Pam+ KY 
Started at on 4-3-98 
Completed at on 4-4-98 

Drlling Method: Dfect Fbsh Technology 

Coordnates: -687511 E, -176515 N 
Geologist: R. MCwnb 
Surface Elevation: 37254 feet msl 

Depth to Grmdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Drllii 

20- 

25 

3c - 

:omDanv: Mner Dnhg - 1 Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Gravel (60%) poorly sorted, fine to medium grained, subangular to 
subrounded. cherty, sand (20%) poorly sorted, medium to coarse grained 
angular to  subrounded, cherty and quartzitic, clay (20%) dark yellowish 
brown (10YR416). some yellowish brown (10YR518) mottling 

Interval not sampled 

Gravel (80%) poorly sorted, fine to  medium grained, subangular to 
subrounded. cherty, sand (20%) poorly sorted, medium to coarse grained. 
angular to  subrounded, cherty and quartzitic, strong brown (7.5YR516) to 
light gray (7.5YR711) 

~- 

/ Clay (loo%), strong brown (7.5 YR5/6) mottled gray (7.5YR611) and brown \ (7.5YR414) 

Interval not sampled . 

Same as 22.75 - 23.0 ft. trace fine grained gravel 

Silt (50%) and clay (50%) brownish yellow (lOYR618) with light gray 
mottling (10YR7/1) trace red streaking (10R418) 

Interval not sampled 

= - F 
. L  - 
> 

35% 

354.5 

3525 

349.8 
349.5 

347.5 

-345.5 

-344.5 

LJ 
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I Boring 001-172 

Project: Pa&& Gaseous Dffusion Rant Wag 27RI 
Location: P e a h ,  KY 
Started at on 4-3-98 
Completed at on 4-4-98 

Coordinates: -687511 E. -1765.15 N 
Geologist: R. McCwrsb 
Surface Elevation: 37254 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Drlhg Method: 
Drlliig Cc 

~ 

sh Technotlogy I Groundwater Elevation: NA feet msl 

- - 
E, n - 
f! e 
f! 
U - 

718 

010 

212 

211 

010 

3/1 

010 

010 

010 

010 - 

I Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Interval not sampled 

Clay (80%), silty (20%) brownish yellow (10YR518) trace gravel, some light 
gray (10YR711) mottling, moderately firm 

Interval not samDled 

Sand (QO%), moderately sorted, medium to coarse gravel, subangular to 
subrounded, quartzitic and cherty, trace silt and clay (10%). strong brown 
(7.5YR516) changing to brownish yellow (lOYR616) at 36.5 ft.. some 
(10YR716) mottling, moist 

Interval not sampled 

Clay (80%), silty (20%) trace fine sand, pale brown (10YR613) with 
abundant gray (10YR611) mottling, firm to somewhat soft 

Interval not sampled 

c - ? 

: 
L - 
> 

- 

3415 

338.5 

337.5 

334.5 

332.5 

329.5 

327.5 - 
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Proiect: Packah Gaseous Dffusion Hant Wag 27 K l  
Location: Packah KY 
Started at on 4-3-98 

Coordinates: -687511 E, -1765.6 N 
Geologist: R. McComb 
Surface Elevation: 37254 feet msl 

Drllir 

Completed at on 4-4-98 

Driling Method: Drect Push Technology 

I- 
' W  : w  

LL la 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

50- 

55 

60 - 

inv: M&LWnc 1 Total DeDth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Clay (80%), silty (lo%), trace fine gravel (IO%), gray (10YR6/1), mottled 
yellowish brown (10YR5/6), very dark gray (10YR311) and pale red 
(10R6/4), moderately firm, slightly moist 

Clay (50%). silty and sand (50%) yellowish brown (10YR5/4) moderately 
firm, slightly moist 

Same as 45 - 48 ft. interval 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-309 

22.5 
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jh Technology 1 Grwndwater Elevation: NA feet msl 
1 Total DeDth: 50.0 feet 

c 
. f  

2 
- - - 
> 

- 

367.1 

364.1 

362.1 

-359.1 

.357.1 - 

~~ 

GEOLOGIC DESCRIPTION 

Project: Pa&& Gaseous Dffusion t%nt Wag 27 RI  
Location: Pa&& KY 
Started at on 4-6-98 
Completed at on 4-6-98 

. Boring started at 5 ft. 

Boring 001-173 

Coordinates: -6950.58 E -1719.97 N 
Geolqst: R. McComb 
Surface Elevatron: 37211 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

Clay (80%), silty (20x1, dark yellowish'brown (10YR4/4)with light gray 
(10YR7/1) and very dark gray (10YR3/1) mottling, firm, slightly moist 

Interval not sampled 

~~~ ~ ~ ~~~~ ~ 

Clay (80%), silty, yellowish brown (10YR5/6) with light gray (10YR7/1) 
mottles, firm to moderately firm, slightly moist 

Interval not sampled 

Page 1 of 4 



Boring 001-173 

Project: Padxah Gaseous affusion PIant Wag 27RI 
Location: Pa&& KY 
Started at on 4-6-98 

Coordinates: -699.58 E, -1719.97 N 
Geologist: R. McComb 
Surface Elevation: 37211 feet msl 

Completed at on 4-6-98 I Deoth to Gromdwater: NA feet bus Measured: NA 
Drllina Method: tkiect Push Technoloov 1 Grwndwater Elevation: NA feet msl 
Drlling Company: Mer Dnin?q I Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Sand (90x1, moderately sorted, fine to coarse gravel, subangular to 
subrounded. quartzitic and cherty, trace silt (10x1, fine gravel, yellowish 
brown (10YR5/4), moist, 
Sand coarsens with depth 

Clay, same as 10 -13 ft. interval 
~ 

Sand (50%) medium to coarse, poorly sorted, subangular to subrounded, 
cherty and quartzitic, gravel (50%) poorly sorted, subangular to 

Not samDled 

\ subrounded, trace clay, dark yellowish brown (IOYR4/4), slightly moist 

Gravel (70%) poorly sorted, fine to medium grained, angular to subrounded,. 
cherty, sand (30%) medium to coarse grained, poorly sorted, subangular to 
subrounded, quartzitic and cherty, trace silt and clay, dark yellowish brown 
(1OY R4/4) 

Sand (50%) poorly sorted, fine to medium grained, subangular to 
subrounded. quartzitic cherty clay and silt (50%). dark yellowish brown I \ (10YR4/4) 

Clay (90-100%). trace silt (O-lO%). yellowish brown (10YR5/6) with some 
dark yellowish brown mottling (10YR4/6) 

Not sampled 

Clay (100%) yellowish red (5YR4/6) with yellowish red (5YR5/8) mottling, 
\ very firm, slightly damp I 

Not sampled 

5 

I f 

&- 
- - 
> 

551 

54.6 

154.1 

1521 

349.1 

348.6 

347.1 

344.6 

344.1 
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Proiect: Paducah Gaseous affusion flant Wag 27 RI 
Location: Paducah, KY 
Started at on 4-6-98 
Completed at on 4-6-98 

Driimg Method: Drect Push Technolqy 
Drilir 

Coordinates: -6955.58 E, -1719.97 N 
Geologist: R. McComb 
Surface Elevation: 37211 feef msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feef msl 

Measured: NA 

35- 

40. 

4 5. 

- - 
- - 
- - 
- - 
- 
- 

Comoanv: MUer Dril('ng - 

~ 

Clay (90x1, trace silt (10%). yellowish brown (10YR5/6) with gray (10YR6/1) 
mottling, firm, slightly moist 

- 
>. 
@ 
H n 
w - 

10.1 

IO. 

IO. - - 
- 
- 
- 
- 
- 
- - 

- 
h 

E 
& 
0, 
v 

e e - 
MI 

I/O 

Y O  

310 

3/0 

o/o 

010 

o/o 

o/o - 

1 Total DeDth: 50.0 feef 
(3 

3 
G 

I (3 

GEOLOGIC DESCRIPTION 

Clay (50%) and silt (50%) trace fine sand, yellowish brown (10YR5/6) 
mottled pale brown (10YR6/3) 

Clay (80%). silty (20%) light yellowish brown (10YR6/4) with brownish 
yellow (10YR6/6) mottles 

Interval not sampled 

Clay (QO%), trace silt (10%) gray (10YR6/1) with rare very dark gray 
(10YR3/1) and yellowish brown (lOYR5/6) mottles, firm, slightly damp 

- I  
Interval not sampled 

I 

Interval not samDled 

I 

c 

f - - 
2' A 

340.6 

339.1 

337.1 

534.1 

332.1 

-329.1 

-327.1 - 
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Boring 001-173 

Pro iect: Pawah Gaseous Dffusion R a t  Wag 27 RI 
Location: Pa&& KY 
Started at on 4-6-98 

Coordinates: -6950.58 E, -1719.97 N 
Geologist: R. McComb 
Surface Elevabon: 37211 feet msl 

Completed at on 4-6-98 

lethod: Drect f i sh  TechnolGgy 

50- 

55 

6C - 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

4 K 

I 

0.0 

0.0 

1 Total Depth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Same as 40 -43 ft. 

Clay (BO%), silty (20%) gray (10YR6/1) with yellowish brown (10YR5/6) 
mottling, occasional very dark gray (10YR3/1) mottles, firm, slightly damp 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0 , beta-500 

22.1 
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1 Boring 001-174 

Proiect: Paducah Gaseous Dffusion Rant Wag 27RI 
Location: Pa&& KY 
Started at on 4-8-98 

Coordinates: -687514 E, -1796.66 N 
Geologist: R. M c C m  
Surface Elevatron: 37247 feet msl 

Completed at on 4-8-98 

Driling Method: Ckrect Fush Technology 
I I uiai ucvu I. JV.W icc~ 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

~ - 4 - 1  nrmic.. rn n J--L Drlli 
~~ 

GEOLOGIC DESCRIPTION 

Boring started at 15 feet 
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i Boring 001-174 

Project: PaozIcah Gaseous Dffusion R a t  Wag 27 RI 
Location: Paaka KY 
Started at on 4-8-98 
Completed at on 4-8-98 

Drlling Method: Clrect Push Technollogy 

Coordinates: -687514 E, -1796.66 N 
Geologist: R. McConb 
Surface Elevation: 37247 feet msl 

Depth to Grmdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

Measured: NA 

DrUjna Comanv: Mer L%lb( 

20- 

25- 

30 
7 

100.1 

100 

GEOLOGIC DESCRIPTION 

Sand (60%) poorly sorted, medium to coarse grained, subangular to 
0 4  subrounded, cherty and quartzitic, gravel (30%) poorly sorted, fine to 

o4 ' medium grained, angular to subrounded, cherty, clay and silt (10%) brownish 
yellow (10YR6/6), very moist b 

O (  
) 

Gravel (50%) poorly sorted, fine to medium grained, angular to subrounded, 
cherty, clay (30%) sand (20%) poorly sorted, medium to coars grained. 
subangular to subrounded, cherty, quartzitic. brownish yellow (lOYR6/6) 
with some gray mottling (lOYRW1) 

Interval not sampled 

' C 
0 

/ 

~ ~ _ _ _ _  
0 

Same as 17 - 18 ft. interval 

0 

Sand (60%) poorly sorted. medium to coarse grained. subangular to 
subrounded. cherty and quartzitic, gravel (30%) poorly sorted, medium to 
coarse grained, cherty, clay (10%). strong brown (7.5YR4/6) with very 
dark gray (7.5YR3/1) staining on chert grains 

0 

Interval not sampled 

- 
- 
- 
- 

Clay (60x1, silty (10%) and sandy (10%) brownish yellow (10YR6/6) to red 
(2.5YR4/6) (in top foot) to brownish yellow with yellowish brown (IOYR5/6) 

and gray (10YR6/1) mottling from 27 - 28 ft. 
- 
- 

Interval not sampled 

I 

h 
j, 

P 
u- - 
> 

?L 

555 

54.5 

525 

515 

'49.5 

147.5 

344.5 

3425 _J 
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I Boring 001-174 

Location: Paducah, KY 
Started at on 4-8-98 
Completed at on 4-8-98 

I I Pro iect: Padcah Gaseous Offusion Plant Wac7 27 RI 1 Coordinates: -687514 E, -1796.66 N 
Geologist: R. MConB 
Surface Elevation: 37247 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Drlling Method: 
Drlling Cornpan! 

35 

40 

45- 

sh Technology I Groundwater Elevation: NA feet msl 
I Total DeDth: 50.0 feet - - 

5 
e e e 

n 
v 

U - 

1/0 

Y O  

310 

310 

o/o 

o/o 

010 

o/o 

o/c - 

GEOLOGIC DESCRIPTION 

Clay (90%); trace silt (10%) and fine to medium sand, yellowish brown 
(lOYR5/6) with some gray (10YR6/1) mottling, moderately firm, slightly moist 

to damp 

Interval not SamDled 

Same as 30 - 33 ft. interval 

Interval not sampled 

Clay (go%); trace silt (IO%), brownish yellow (10YR6/8) with light yellowish 
brown (lOYR6/4) mottling, somewhat firm, slightly moist to damp 

Interval not sampled 

c 

# ? 
L - 
> 

ik- 

139.5 

137.5 

334.5 

3325 

329.5 

327.5 - 
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[ Boring 001-174 I 
Project: Pa&& Gaseous Dffusion Rant Wag27fU 
Location: Paaka  KY 
Started at on 4-8-98 
Completed at on 4-8-98 

sh Technolqy 

I 
Coordinates: -687514 E, -1796.66 N 
Geologist: R. McComb 
Surface Elevation: 37247 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total DeDth: 50.0 feet 

Measured: NA 
Drllhg Method , 
Drilii - 

GEOLOGIC DESCRIPTION 

Clay (90%), trace silt (10%) light brownish gray (10YR6/2) with light 
yellowish brown (10YR6/4) and light red (10R6/8) mottling, heavily mottled 
(10YR3/1) very dark gray at 47.5 - 48.0 ft., trace fine to medium grained 

sand 

Sand (70%) poorly sorted, medium to coarse grained, subangular to  
subrounded. quartzitic; silt and clay (30%) brownish yellow (10YR6/6) with 
yellowish-brown (IOYR5/6) mottling, slightly moist 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-354 

J 
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E - e e e 
L - 

-1- 

-/- 

-I- 

- 

Proiect: Faducah Gaseous affusion Rant Wag 27 Rl 
Location: Paducah, KY 
Started at on 5/P/98 
Completed at on 5/14/98 

Drilng Method: Rem Air Rotarv 
I TotalDeDth: Wfeet 

Boring 001-175 

Coordinates: -7197.13 E, -E8169 N 
Geologist: R. WConb 
Surface Elevation: 37122 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

GEOLOGIC DESCRIPTION 

Clay, some silt, yellowish brown (10YR5/6) 

Gravel, with some clay, cherty, angular, yellowish brown (lOYR5/6) 

~ ~~~ 

Clay, some silt and gravel, firm to  soft, yellowish brown (10YR5/6) 

3612 

346.2 

Page 1 of 4 



1 Boring 001-175 I 
Proiect: Pa&& Gaseous affusion F%nt Wag 27 RI 
Location: Pa&& KY 
Started at on 5/12/98 
Completed at on 5/14/98 

I 
Coordinates: -7197.13 E, -E8169 N 
Geologist: R. McComb 
Surface Elevatron: 37122 feet msl 
Depth to Gromdwater: NA feet bgs Measured: NA 

Drlli lethod: Air Rotary I Groundwater Elevation: NA feet msl 
1 TotalDeDth: WfePf 

- 
I 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
. o  

0 
0 

0 
0 

0 
0 

0 
0 

'0 
0 

0 
0 

0 
0 

0 
C 

0 
C 

0 
C 

0 
C 

'0 
C 

0 
C -1- 
- 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Sand, fine to coarse grained, yellowish brown (10YR514) 

Gravel (60-70%). poorly sorted, fine to 'coarse grained, angular to 
subrounded. cherty with some quartz; sand (30-40%) poorly sorted, 
medium to course grained, cherty, quartzitic, angular to subrounded 
brownish yellow (10YR6/8) 

8 2  

142 
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Boring 001-175 

Project: Paducah Gaseous Dffusion Rant Wag 27 RI  
Location: Packah, KY 
Started at on 5/P/98 

Coordinates: -7197.13 E, -68169 N 
Geologist: R. M c C m  
Surface Elevatm: 37122 feet ms/ 

Driling Company: M k  
Drlling Method: Reef Air Rotary Groundwater Elevation: NA feet msl 

Total Depth: 157 feet 

/o o/ Gravel, same as above 

0 0  

lo O 01 
0 

-/- 10 01 

- 
Clay, stiff, some silt and sand, micaceous, lignitic 6 pyritic dark bluish gray - - (1083/1) 
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Boring 001-175 

lir Rotary 

I 

Pro iect: Padhzah Gaseous Dffuion Rant Waa 27 RJ 1 Coordinates: -7197.13 E; -E8169 N 

Groundwater Elevation: NA feet msl 
Total Depth: 157 feet 

Locaticn Pa&& KY 1 Geologist: R. McConB 
Started at on 5/l2/@ 1 Surface Elevation: 37122 feet msl 
Completed at on 5/14/98 I DeDth to Grandwater: NA feet bas Measured: NA 
Driling Method: I 

? 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

1604 

GEOLOGIC DESCRIPTION 

~~ ~~ ~ 

Clay, same as above 

Gravel, fine grained, angular to subangular. cherty, trace quartz, some very 
fine grained sand, lignitic and pyritic Yellowish brown (lOYR5/6) 

Clay, stiff, pyritic, micaceous, gray 

Boring terminated at 157.0 ft. 

Background in CPM is: not available 

1312 

zlQ.2 

2142 
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I Boring 001-176 

Project: Pa&& Gaseous Dffwon FXant Wag27RI 
Location: Paducah, KY 
Started at on 5/28/98 
Completed at on 5/30/98 

Coordnates: -65Q4.89 E, -159948 N 
Geologst: R. M c C m  
Surface Elevatiom 37181 feet msl 
Depth to  Gromdwater: NA feet bgs Measwed: NA 

DrKmg Method: Dud h 
DrlCl - 

10. 

20. 

25 

30 

35 

40 

~ 

‘Reverse A i  Rotary 1 Groundwater Elevation: NA feet msl 
1 Total Depth: 82.0 feet 

GEOLOGIC DESCRIPTION 

For lithology see 001-176b 
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1 Boring 001-176 

Pro iect: Pa&& Gaseous Dffusion Rant Wag 27 RI  
Location: Pa&& KY 
Started at on 5/28/98 

Coordinates: -6594.89 E, -699.48 N 
Geologist: R. McComb 
Surface Elevation: 37181 feet msl 

Completed at on 5/30/98 I Depth to  Gromdwater: NA feet bgs Measured NA 
DrUina Method Dual WaU Reverse Air Rotarv 1 Groundwater Elevation: NA feet msl 
DrUinq Coi 

L 

4 5- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 

I Total Depth: 82.0 feet 

GEOLOGIC DESCRIPTION 

For lithology see 001-176b 
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I Boring 001-176 

Completed at on 5/30/98 
Drlliig Method: Dua W a l  Reverse Air Rotay 

1 

Proiect: Pa&& Gaseous Llffusion Flrant Wau27RI 1 Coordinates: -6594.89 E -B99.48 N 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: MA feet msl 
Total DeDth: 82.0 feet 

Measured: MA 

Location: Pa&* KY I Geologist: R. M c C m  
Started at on 5/28/98 I Surface Elevation: 37181 feet msl 

DrUn 

85- 

90. 

95. 

100. 

105 

110, 

115 

120 - 

~ 

GEOLOGIC DESCRIPTION 

For lithology see 001-176b 

Boring terminated at 82 feet 
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Boring 001-176b 

Proiect: Pa*& Gaseous Dffusion Flat  Wag 27 R I  
Location: Pa&* KY 
Started at on 6-16-93 
Completed at on 6-17-98 

Coordinates: -6594.89 E, -ks99.48 N 
Geologist: R McCwnb 
Surface Elevation: 37162 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

Drlliia CI 
7 

2 
t 8  

I W  J L  

0 5  zc 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

GEOLOGIC DESCRIPTION 

Clay, some silt and sand, trace gravel, yellowish brown (roYR516) 

'oc Clay, some gravel (15-20X) trace sand, fine to medlum grained, gravel IS 

fine to medium grained angular to subangular, yellowish brown 
3 c (lOYR516) 
0 

0 
3 c  
0 
3 c  
0 
3 c  
0 
3 c  
0 

50.6 

39.6 

- 
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1 Boring 001-176b 

Proiect: Paducah Gaseous Dffusion Rant Wag 27 RI 
Location: P a a k a  KY 
Started at on 6-16-98 
Completed at on 6-17-98 

lethod: Dual Wan Reverse Air Rotary Drilir 
Drilir 
- 
- 

I- 
' W  : w  
.Lc 
Iz 

Coordinates: -6594.89 E, -E9948 N 
Geologist: R. McComb 
Surface Elevahon: 37162 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevahon: NA feet msl 

Measured: NA 

4 5. 

50 

55 

6C 

6f 

7( 

7 

8 

- 
0 1  
0 

0 
0 

0 
0 

0 
0 

0 
0 

'0 
0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

-I- 0 2 0 0 

0 
0 

I Total Depth: /52.0 feet 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Clay, some gravel, trace sand medium to coarse grained. gravel is  cherty, 
some quartzite yellowish brown (10YR516) 

Gravel (60%) poorly sorted. fine to coarse grained, angular to subangular! 
cherty trace quartz; sand (40%) fine to coarse grained, poorly sorted, 
angular to rounded, cherty with some quartz, trace silt, clay yellowish 
brown (10YR5/6) 

Same as above, gravel up to 2 inches 

24.6 

i13.6 
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1 Boring 001-176b 

Location: Pa&ah, KY 
Started at on 6-16-98 
CmDleted at on 6-17-98 

I 

Pro iect: Paducah Gaseous Dffusion Rant Waa 27 RI I Coordinates: -6594.89 E -B99.48 N 
Geologist: R. McComb 
Surface Elevation: 37162 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
Reverse Air R o t s y  Drlling Method: 1 

Drlling Cor 

I 
Groundwater Elevation: NA feet msl 
Total Depth: 152.U feet 

2 

85- 

90- 

95- 

100- 

105- 

HO- 

115- 

120- 

GEOLOGIC DESCRIPTION 

Gravel, same as above 

Sand (70%) medium to coarse grained, poorly sorted angular to rounded 
cherty with some quartz; gravel (30%) fine to medium grained poorly sorted 
angular to rounded, cherty with some quartz brownish yellow (10YR6/8) 

Same as 82-87 foot interval, gravel (50%) and sand (50%) 

Base of RGA. Top of McNairy Formation 

Sand (loo%), fine grained, very clean, well sorted. micaceous, quartzite 
light yellowish brown (10YR6/4) 

Same as 99-102 foot interval, add trace firm micaceous clay, gray 
(10YR6/1) 

Same as 99-102 foot interval 

89.6 

'84.6 

!726 

- 
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1 Boring 001-176b 

Started at on 6-16-98 
Completed at on 6-17-98 

I I 

Project: Pa&& Gaseous Dffusion Plant Waa 27 R I  1 Coordinates: -6594.89 E, -E4948 N 

- 
Surface Elevation: 37162 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

Location: Paducah, KY 1 Geologist: R. McCmb 

Severse Air Rotary Groundwater Elevation: NA feet msl 
Total Depth: 152.0 feet 

Drllin 
Drllin 
- 

t- - w  
I W  
-LL  
$ 2  

125- 

130- 

135- 

140- 

145- 

150. 

155 

160 - 

lethod: 

GEOLOGIC DESCRIPTION 

sana, tine grainea, moaerately sorted, micaceous, pyritic, heavy metals, 
trace clay, very dark gray (IOYR3/1) 

Clay, firm, micaceus, trace silt, pyritic, very dark gray (10YR3/1) 

Sand, very fine grained, pyritic, micaceous, very dark gray (10YR3/1) 

Clay, firm, micaceous, slightly pyritic, very dark gray (10YR3/1), trace fine 
sand, some clay gray (lOYRB/I) 

Boring terminated at 152.0 feet 

Background in CPM is: not available 
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Proiect: Paaka Gaseous Dffusion F la t  Waa 27 Rl 

5- 

10- 

15- 

20. 

25 

30 

I 35 

I 

1 
1 40 

Boring 001-177 

Coordnates: -6719.08 E. -1856.93 N 

L 

Location: Pac&& KY 
Started at on 5/21/98 
Completed at on 6/17/98 

Geologist: R. kCamb/J Abert 
Surface Elevahon: 374.49 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 

Wnc 
Ish Technology 1 Grwndwater Elevation: NA feet msl 

I Total DeDth: 87.0 feet 
I 

~~ ~~ 

GEOLOGIC DESCRIPTION 

For lithology see 001-177b 
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Proect: Pa&& Gaseous Dffusion Plat Wag 27 R l  
Location: Pa*& KY 

Boring 001-177 

Coordnates: -6719.08 E -1856.93 N 
Geolwist: R. McCmWJ. Abert 

45- 

50- 

55- 

60. 

65 

70 

75 

Started at on 5/21/98 
Completed at on 6/17/98 

- 
Surface Elevation: 374.49 feet ml 

Depth to Gromdwater: NA feet bgs Measured: NA 

GEOLOGIC DESCRIPTION 

sh Technology 

~~~ 

For lithology see 001-177b 

Groundwater Elevation NA feet msl 
Total Depth: 87.0 feet 
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1 Boring 001-177 

Project: Pahat) Gaseous Dffusion F%nt Wag 27 R I  
Locatim: Paatx=ah, KY 
Started at on 5/21/98 

Coordinates: -6719.08 E, -1856.93 N 
Geologist: R. McCm/J Abert 
Surface Elevation: 374.49 feet msl 

Completed at on 6/17/98 

Drilig Method: Ckiect Push Technology 
Drilii 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total DeDth: 8ZO feet 

Measured: NA 

85. 

90. 

95 

100 

105 

110 

115 

120 - 

~- 

GEOLOGIC DESCRIPTION 

For lithology see 001-177b 

Boring terminated at 87 feet 

- 
1 m 
F 
.d L - 
> 
Y 
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I Boring 001-177b 

Proiect: Padumb Gaseous affusion Rant Wag 27RI 
Location: Paducah, KY 
Started at on 5/21/98 
Completed at on 6/17/98 

Coordinates: -6719.08 E, -KEf3.93 N 
Geologist: R. McComb/J. Albert 
Surface Elevation: 374.49 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 
D r l l i  Method: 
Drlb - 

I- 

I L L  
r Y  
3z - 

5- 

10. 

15. 

20. 

25 

30 

35 

40 - 

sh Technology 1 Groundwater Elevation: NA feet msl 
1 Total Depth: 152 feet 

GEOLOGIC DESCRIPTION 

~~ 

Clay, some silt, firm, dark yellowish brown (10YR4/6) 

Gravel, fine to coarse grained, cherty, angular to subround: sandy and 
clayey yellowish brown (10YR516) 

Clay, trace gravel to silt, yellowish brown (10YR5/6) 
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I I 

Project: Paducah Gaseous Dffuslon Fkmt Wag 27RI 
Location: Paduca KY 

Started at on 5/21/98 
Completed at on 6/17/98 

I Method: Drect Push Technology 

I Boring 001-177b 

Coorchnates: -671908E, -1856.93 N J 
Geologist: R. McComb/J. Abert 
Surface Elevatron: 374.49 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 152 feet 

Measured: NA 

45 

50 

55 

60, 

65, 

70. 

75- 

80- - 

,any: Mer ckiui, 

GEOLOGIC DESCRIPTION i! 
2 
0 - 
- Clay, same as above 

Gravel (50%) Poorly sorted, cherty; sand 50%, hght brownlsh yellow 
(1OY R6/4) 

) O  

) O  
Gravel (70%) Poorly sorted, fine to coarse gralned. anqular to round. 

0 
) 01 

cherty with some quartz; sand (30%) medium to coarsegrained, angu'lar to 
round, cherty with some quartz, yellowish brown (10YR5/6) 

0 
) O  
0 
) O  
0 
) O  
0 
> o  
0 
) O  
0 

) O  
0 
) O  
0 
) O  
0 
) O  
0 
) O  
0 
b o  
0 

P O  
0 
1 0  
0 
1 0  
0 
' 0  - 

3Q.5 

114.5 
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Drlliig Method: Drec 

Project: Pa&& Gaseous affusion t%nt Wag 27RI 
Location: Pa&* KY 
Started at on 5/21/98 
Completed at on 6/17/98 

ush Technology 
Dri 

Coordinates: -6719.08 E, -rn6.93 N 
Geologist: R. MCum/J. Abert 
Surface Elevation: 374.49 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 52 feet 

Measured: NA 

1 Boring 001-177b 

125 

130 

135 

140 

145 

150, 

155, 

160. - 

GEOLOGIC DESCRIPTION 

Sand, same as above 

Clay, (100%) firm, micaceous, pyritic, trace silt, very dark gray (10YR3/1) 

Sand, (100%) very fine grained, micaceous, moderate to well sorted, very 
dark gray (10YR3/1) 

Clay. firm. micaceous, pyritic. sand trace, very dark gray (10~~3 /1 )  to gray 
(10YR6/1) 

Boring terminated at 152 ft. 

Background in CPM is: not available 

249.5 

239.5 

2345 

122.5 
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Location: Pam& KY 
Started at on 5/12/98 
Completed at on 5/14/98 

5 

10 

15 

20 

25 

30 

35 

40 - 

Geologist: R. M c C m  
Surface Elevatron: 365.43 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 
Yethod: 
n I TotalDepth: l52feet 

GEOLOGIC DESCRIPTION 

- 
Clay with some gravel, brownish yellow (10YR6/8) - 

- 
- 
- 
- 
- 
0 0  

0 0  
0 

0 0  

Gravel, with clay, silty and sandy, dark yellowish brown (10YR4/6) 

- 
- 
- moderately firm 

Clay, trace gravel and sand yellow (10YR7/6) with (lOYR6/1) mottling, 

- 
- 
- 
- 
- 
- 
- - - 
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1 Boring 001-178 

Project: Pa&& Gaseous Dffusion Rant Wag 27 RI 
Location: Paox& KY 
Started at on 5/Q/98 
Completed at on 5/14/98 

Method: Reverse Air Rotary Dril 
Dril 
- 
- 

c 

L L L  
EE 
t z  - 

45 

50 

55 

60 

85. 

70. 

75. 

80- 

Coordinates: -713925 E; -1956.07 N 
f 

Geologist: R. MComb 
Surface Elevation: 36543 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

U 
0 
U 

\ 

a 

I Total Depth: 152 feet 
I 

- I -  

- 

0 
0 

-/- 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Gravel (60-70%). poorly sorted, fine to coarse grained, angular to round, 
cherty with some quartz; sand (30-40%) medium to coarse grained, cherty, 
quartzitic, angular to subround, poorly sorted, brownish yellow (10YR6/8) 

I I 

110.4 
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Pro iect: PadEah Gaseous Dffusion Flmt Wag 27 Rl  
Location: Pa&€% KY 
Started at on 5/12/98 
Completed at on 5/14/98 

I 

Boring 001-178 

Coordinates: -713925 E, -1956.07 N 
Geologist: R. McCOmt, 
Surface Elevation: 36543 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 

Piling 

T.T 

0 
0 0  
0 

0 0  
0 

0 0  
-1- o o o  

0 
0 0  
0 

0 0  
0 

'0 0 
0 

0 0  
0 

0 0  
0 

0 0  
0 

'0 0 
0 

0 0  
0 

0 0  
0 

0 0  
0 

0 0  
0 

0 0  
0 ,  

Clay, with some interbedded sand, micaceous, stiff. pyritic, lignitic, trace 
gravel (pyritic), dark bluish gray (2gray3 5/81 becoming very dark gray 
(10YR3/1) e 133' 
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1 Boring 001-178 

Proiect: Paducah Gaseous Dffusm FTant Wag 27 RI 
Locatlm: Pa&& KY 
Started at on 5/12/98 
Completed at on 5/14/98 
Driling Method: Reverse Air Rotary 

I 
Coordnates: -713925 E, 4956.07 N 
Geologst: R. MCComb 
Surface Elevatron: 36543 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevatron: NA feet msl 

Measured: NA 

Drlling C 
I 

t! 
I- 5 ,  

gi 
3z 5 ;  

125- 

130- 

135- 

140- 

145- 

I60 1 5 1  

any: MUerMn~ I Total Depth: 152 feet 

GEOLOGIC DESCRIPTION 

~ 

Clay, same as above 

Boring terminated at 152 feet 

Background in CPM is: not available 

m.4 

I 
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Prolect: Pa&& Gaseous Dffusion R a t  Wag 27 RI  
Location: Pa&& KY 
Started at on 4-23-98 

Completed at on 4-23-98 1 DeDth to Groindwater: NA feet bas Measured: NA 

Coordinates: -7020.53 E, -1700.06 N 
Geologist: R. McComb 
Surface Elevation: 37123 feet msl 

Drllina Method: Drect Push Technoloav 1 Groundwater Elevation: NA feet mst 
Drilii I Total Depth: 500 feet 

GEOLOGIC DESCRIPTION 

Boring started at 15 feet 
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I Boring 001-179 

Proiect: Pa&& Gaseous Dffusm Rant Wag 27 RI 
Location: Pa&& KY 

I 

Coordnates: -7020.53 E, -1700.06 N 
Geoloaist: R. M c C m  

Started at on 4-23-98 
Canpleted at on 4-23-98 

OrMg Method: Drect fish Tecbnologv 

m + 

2 
B - 

'05 

'05 

'05 

70: 

- 
Surface Elevation: 37123 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

1 e 

Lr - 

310 

010 

010 

o/o 

010 

o/o 
o/o 

010 

010 

010 

010 

010 

010 - 

I Total Deoth: 50.0 feet 

GEOLOGIC DESCRIPTION 

Sand (40%) poorly sorted, fine to medium grained, angular to  subrounded, 
cherty and quartzitic; clay (40%); silt (20%) firm, dark yellowish brown 
(10YR4/6) mottled light brown gray (10YR6/2), moist 

Sand (60%) poorly sorted, medium to  coarse grained, angular to  
subrounded quartzitic and cherty; gravel (30%) poorly sorted, fine to 
medium grained, angular, cherty, clay silt (lo%), strong brown (7.5YR416) 

Gravel (60%) Poorly sorted. fine to coarse grained, angular to subangular, 
cherty; sand (30%) poorly sorted, fine to coarse grained, angular to 
subrounded, cherty and quartzitic, clay (10%) strong brown (7.5YR4/6), 
damp 

Clay (90%); silt (10%). trace .fine cherty gravel light gray (10YR7/1) mottled 
Strong brown (7.5YR4/6) with some very dark gray (10YR3/1) streaking, 
becoming predominately strong brown (7.5YR416) at  22 ft. 

Interval not sampled 

Clay (90%); trace silt (10%) dark yellowish'brown (tOYR4/6) mottled light 
brownish gray (10YR612). brownish yellow (10YR616) from 27.0 - 28.0 ft .  
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I Boring 001-179 

Proiect: Paducah Gaseous Dffusion Plant Wag 27RI 
Locatim: Paducah, KY 
Started at on 4-23-98 
Completed at on 4-23-98 

Coordinates: -7020.53 E, -1700.06 N 
Geologist: R. McConnb 
Surface Elevatron: 37123 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
rsh Technology 

GEOLOGIC DESCRIPTION 

Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

clay IYUXJ; trace silt l l U 7  d, yellowish brown ~~u'FRb/ t l )  with gray I IUVRWIJ  
mottling, firm, trace sand 

Interval not sampled 

~~ ~~ 

Clay (60%); gravel (30%) poorly sorted, fine to coarse grained. angular to 
subrounded, cherty, sand (10%) fine to medium grained, strong brown 
(7.5YR5/6) mottled gray (7.5YR6/1) and reddish yellow (7.5YR6/6) 

Clay (100%) yellowish brown (lOYR5/6) mottled gray (10YR6/1) very firm 

Interval not sampled 

Clay (90%); trace silt and fine Sand (IO%), strong brown (7.5YR4/6) 
mottled gray (7.5YR6/1) 

Interval not sampled 

1382 

136.2 

3332 

3312 

3282 

3262 - 
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I Boring 001-179 

Project: Pa&& Gaseous Olffusron Plant Wag 27 RI 
Location. Pa&& KY 

I 

Coordinates: -7020.53 E, -1700.06 N 
Geoloaist: R. MCmb 

Started at on 4-23-98 
Completed at on 4-23-98 

Drllin 
Drllin 
- 
- 

+ 
‘ W  
: W  
LL 

If - 

50- 

55 

60 

- 
Surface Elevation: 37123 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
lethod: lskrecj 5h Technology I Grwndwater Elevation: Nd feet msl 

1 Total Depth: 500 feet 

GEOLOGIC DESCRIPTION 

Clay (80%); silt (20%). gray (7.5YR6/1) and strong brown (7.5YR4/6), firm, 
damp 

Sand (80%) poorly sorted, fine to medium grained, angular to subrounded. 
quartzitic; silt (20%) strong brown (7.5YR4/6), some light gray (7.5YR7/1) 
mottling, damp 

~ ~ ~~~~~~ 

Clay (80%); silt (lo%), yellowish brown (10YR5/8) mottled gray (10YR6/1) 
with trace very dark gray streaking (10YR3/1), firm, damp 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-705 

24.7 

1232 

1212 
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1 Boring 001-180 

Project: Pa&& Gaseous Dffuslon Rant Wag 27 R l  
Location: Pawah KY 
Started at on 6/2/98 

Coordinates: E, N 
Geologist: R. M c C m  
Surface Elevatron: 373.50 feet msl 

1 Depth to Gromdwater: NA feet bgs Measured: NA 
I Grwndwater Elevation: NA feet msl 

s 
+ - E  

I; E 
1; 5 - 

1 
5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- - 

Drlling Method: Reverse Air Rotary 
I Total Depth: 106.5 feet 

I 
8 1  

8 1  

GEOLOGIC DESCRIPTION 

Clay, some silt, gray (10YR5/1) to  yellowtsh brown (10YR5/4) with depth, 
moderately firm 

Clay, gravelly, fine to medium grained chert, angular to subround, yellowish 
brown (10YR5/4), sandy 

Clay, trace cherty gravel and sand, brownish yellow (lOYR6/8) 
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u, 
-t; gL :u 

L L  p f  
32, !=a d t  

45- 

50- 

55- 

60- 

65- 

70- 

75- 

Project: Pa*& Gaseous ckffusion &nt Wag 27RI 
Location: Pa&& KY 
Started at on 6/2/98 
Completed at on 6/9/98 
Drihg Method Reverse Air Rotary 

Boring 001-180 

Coordinates: E, N 
Geologist: R. MCorB 
Surface Elevabon: 37350 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevabon: NA feet msl 

Measured: NA 

- 
h 

E, c 
v e e e 
LL - 

-I- 

- - - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
'0 

0 

0 

0 

'0 

0 

0 

0 

'0 

'0 

0 

0 

-I- 

0 

0 

0 

0 

0 

0 

0 

100 

I Total DeDth: m.5 feef 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Gravel (70%) poorly sorted, fine to  coarse grained angular to round, 
cherty with some quartz: sand (30%), medium to coarse grained, angular to 
round, cherty with some quartz, brownish yellow (lOYR6/8) 

1b5 
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Locatm: Paozlcah, KY 
Started at on 6/2/98 
COmDleted at on 6/9/98 

Drllir 
Drllii 
- 
- 

I- 

I L L  
!E 
2i5 - 

85. 

90 

95 

100 

10: 

11c 

11! 

12( 

Geologist: R. M c C m  
Surface Elevabon: 37350 feet msl 

OeDth to Gromdwater: NA feet bels Measured: NA 

\if Rotary 1 Groundwater Elevation: NA feet msl 

q 
f! e e 
U - 

1- 

-I- 

I Total Depth: 106.5 feet 

GEOLOGIC DESCRIPTION 

Gravel (50%), sand (50%) 

Gravel (60%). sand (40%) 

Clay, micaceous, gray (10YR6/1), soft 

Boring terminated at 106.5 feet 

2735 

267 

Background in CPM is: not available 
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I 

~ 

Tocatm: Pa&aGY 
Started at on 6/17/98 
Completed at on 6/19/98 

I 

Pro iect: Paducah Gaseous affusion Rant Waa 27 RI I Coordinates: E N 
Geolcgst: J. Albert 
Surface Elevatron: 37f62 feet msl 

Depth to Grotndwater: NA feet bgs Measured: NA 
Driling Method: 
OrL - 

I- 

LLL 
cg 
:z - 

5. 

10. 

15 

20 

25 

30 

35 

4c 

?if Rotary 1 Groundwater Elevation: NA feet msl 
I TotalDeDth: 152 feet 

c3 
5 
9 4 
a 
c3 - - 

4 ' '  
. . +. 
+ . . .  
. . + .  

. . * .  
" r . . .  

. . +. 

+ . . ,  
. . + .  

" r . . .  

. .+ .  
* . . . .  

+ 
+ . . .  

" 4  - . . . . .  :. . .  . . .  . .  . .  , . . . .  . .  . .  . .  . .  

GEOLOGIC DESCRIPTION 

~ Sod/Topsoil 

Silt, clayey, grayish brown ( lOYR5/2)  

Sand, silty, brownish yellow ( l O Y R 6 / 8 )  

0 0  

0 0  
0 

Gravel, silty to sandy, brownish yellow (10YR6/8)  

- t- 
I ~ ~ ~~ ~ ~ ~ ~ ~ _. 

Sand, medium to coarse grained. silty. brownish yellow (7.5YR6/8) 

Clay. silty. reddish yellow (7 .5YR6/8)  

Sand, silty, trace fine gravel, brownish yellow ( l O Y R 6 / 6 )  

Silt, sandy, trace clay, yellow (2.5\17/8) 
' 

'1 

159.6 

354.1 

3516 

346.6 

3416 

336.6 

- 
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Project: Pa&& Gaseous Dffuslon Rant Wag 27 RI 
Location: Pa&& KY 

Started at on 6/17/98 
Completed at on 6/19/98 

Method: Reverse Air Rotary 

I 
Coordmates: E; N 
Geologist: J Albert 
Surface Elevahon: 37162 feet msl 

Depth to Gromdwater: NA feet bgs 
Grwndwater Elevabon: NA feet m5/ 

Total Depth: 152 feet 

Measured: NA 

W 

u 
s 

d 
B 
W 

4 .  

C J  

4 

4 8  

4 

4 1  

4 

C d  
4 

C l  

4 

$ 1  

4 

\ I  

4 

\ I  

4 

) O  

) 0 
0 

> o  
0 

Silt, same as above 

Sand, medlum t o  fine grain. some silt, olwe yellow (2.5Y6/6) 

Gravel (60%) medium to fine. sand (35%) fine grain. silt (5%) yellowlsh 
brown (2.5\/6/4) 

> o  
0 

> o  
0 
> o  
0 
) O  
0 

) O  
0 .  
) O  
0 
) O  
0 
) O  
0 
) O  
0 
) O  
0 
) O  
0 

I 1 Boring 001-181 

Drll 
Drll 
- 

Co 

GEOLOGIC DESCRIPTION 

4 5, 

50. 

55. 

60. 

65- 

70- 

75- 

80- - 

-318.6 

34.6 

Gravel (70%) medium t o  coarse, subangular; sand (25%) medium grain; silt 
(5x1, yellowish brown (10YR5/6) 

J 
Page 2 of 4 



I Boring 001-181 

Protect: Pa&& Gaseous Dffusion Rant Wag27 RI 
Location: Paakat tKY 
Started at on 6/17/98 
Completed at on 6/19/98 

lethod Reverse Air Rotary 

Coordinates: E. N 
Geologist: J Albert 
Surface Elevation: 37162 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured NA 

I 
Protect: Pa&& Gaseous Dffusion Rant Wag27 RI 

Started at nn R/l7/OR 

Drillir 
Drillir 
- 
- 

I- 
W 
W 
L L  

I f ,  

I Coordinates: E. N 

I Surface Elevation: 37162 feet msl 

8 5- 

90. 

95 

100 

105 

11C 

ll! 

12( - 

__ 

:ompany: Mer LMng 1 Total Depth: 152 feet 

10 01 Gravel, same as above 
0 

0 0  
0 

0 0  
0 

1- 0 0 

1004 
O 

b 

Same as above grading to sand (65%) medium to fine; gravel (20-25%); silt 
) (10-20%). brownish yellow (10YR618) ( 

I 

-1- 

-1- 

o. t4 
? ’. 0 

0. ( 
, ... -- Gravel (45%); silt and fine sand (55%), strong brown (10YR518) 
t 

-. 
1 -  -. 

...- 
8 -. - ’ 1. 

- 
) 

) -. 

> 

> 

> 

-. 
...- 

- 
-. 

-’ - 
-. 

’ ’’ 
’. . ” 

-. McNairy at 106 feet 

Silt with some very fine send and clay, dark grayish brown (2.5Y4/2) 
’ 4.. 

Silt and clay, trace to little very fine sand, very dark gray (5Y311) 
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Boring 001-181 

Pro iect: Pa&& Gaseous Dffusron Plant Wag 27 RI 
Location: Pawah, KY 
Started at on 6/17/98 
Completed at on 6/19/98 

Drilna Method: Reverse Air Rotarv 

Coordinates: E, N 
Geologist: u! Abert 
Surface Elevatron: 37162 feet msl 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevatron: NA feet msl 

Measured: NA 

Drilir 

c 

LLL 
35 - 

125. 

130 

135 

140 

145 

15C 

15: 

16( - 

I TotalDepth: 152feet 

GEOLOGIC DESCRIPTION 

Silt and cjay. same as above 

Clay, silty, dark gray (5Y4/1) grading to silt with very fine sand trace to 
some clay. 

Silt and very fine sand, olive gray (5Y 4/21 with lignitic 

Boring terminated at 152 feet 

Background in CPM is: not available 

c 

c F 

2 
L v 

> 

- 

'44.6 

224.6 

2P6 
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Boring 001-182 

Pro iect: Pa&& Gaseous Dffusion R a t  Wag 27 Rl 
Location: Pa&* KY 
Started at on 6/1l/98 

Coordinates: E, N 
Geolwst: R. MCOIM 
Surface Elevation: 37209 feet msl 

I Completed at on 6/12/98 I DeDth to Gromdwater: NA feet bas Measured: NA 
I Drlling Method: Reverse A i  Rotary 1 Groundwater Elevation: NA feet msl 

1 Total Depth: 157.0 feet 

GEOLOGIC DESCRIPTION 

Clay, trace silt and gravel, yellowish brown ( lOYR5/6)  with gray (10YR6111 
mottling 

Gravel, clayey, cherty, fine to medium grained, yellowish brown (10YR516) 

Clay, silty to slightly gravely, brownish yellow (lOYR616). firm 

Sandy from 36 to 37 feet 
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1 Boring 001-182 

Project: Pam& Gaseous affusion Rant Wag 27 RI 
Location: Pa&&, KY 
Started at on 6/11/98 
Completed at on 6/12/98 
DrRa Method: Reverse Air Rotarv 

I 

Coormates: E, N 
Geologist: R. McComb 
Surface Elevation: 37209 feet msl 

Depth to Growdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Drlling 

-t; 
:z 
1I.u 
-LL  

45- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 

0 
0 ; 0 

0 

Con 

s 
g w  

5 3  
2 d  

I Total DeDth: 157.0 feet 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Sand, very fine to fine grained, trace silt and clay. yellowish brown 
(1OY R5/8) 

Gravel (70%). poorly sorted, fine to coarse, angular to round; sand (30%) , 
medium to coarse, angular to round, cherty with some quartz, brownish 
yellow (10YR6/8)  

~~ 

Sand (80%) poorly sorted, medium to coarse grained, angular to round, 
cherty, trace quartz; gravel (20%) medium sorted, chert with some quartz, 
yellowish brown (lOYR518) 

Gravel (70%) poorly sorted, fine to coarse grained, angular to round, 
cherty with some quartz; sand (30%) medium to  coarse grained, angular to 
round, cherty with some quartz, brownish yellow ( lOYR6/8)  

3R1 

314.1 

30.1 

302.1 
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1 Boring 001-182 

Proiect: Paducah Gaseous Dffaion Rant Wag 27 RI 
Location: P a m a  KY 
Started at on 6/11/98 
Completed at on 6/12/98 

Coordinates: E, N 
Geologist: R. WCmB 
Surface Elevation: 37209 feet msl 
Depth to Gromdwater: NA feet bgs Measured: NA 

~ 

:omDanv: MUer 
h 

? a  % E !  
; ?  GEOLOGIC DESCRIPTION 

j d  i a  
0 0  
0 

Gravel and sand, same as above 

medium firm: sand is yellowish (10YR7/6), clay is light gray (10YR7/2) 

Clay, trace fine silt, micaceous, dark gray (IOYR3/1), moderately firm w 

74.1 

254. 

252 - 
Page 3 of 4 



Drlling Company 

ll- 

Protect: Pa*& Gaseous Dffusion f%nt Wag 27 RI  
Location: P a m a  KY 
Started at on 6/11/98 
Completed at on 6/12/98 
Drlling Method: Reverse Air Rotary 

i Boring 001-182 

Coordinates: E, N 
Geologist: R. McComb 
Surface Elevation: 37209 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 157.0 feet 

Measured: NA 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

GEOLOGIC DESCRIPTION 

Sand (70%) fine to very fine grained; silt (30%) micaceous, pyritic, some 
heavy (black) minerals. gray (10YR6/1) to very dark gray (10YR3/1) 

~~ 

Clay, micaceous with ore, gravelly pyritic nodules, tr'ace plant material, gray 
(10YR611) to very dark gray (10YR3/1), firm 

Fine sand from 150 to 152 feet 

Boring terminated at 157 feet 

Background in CPM is: not available 

1321 

15.l 

J 
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Boring 001-183 

+ 
L - 
> 
El 
W - 
'22 

348.: 

343: 

-3342 

- 

)riling Coi 

2 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

'rolect: Pawah GasPous Dffusion Rmf Wag 27 RI  
Location: Paducah KY 
Started at on 6/12/98 
Ianpleted at on 6/16/98 
3rllina Method: Reverse Air Rofar v 

Coordinates: E, N 
Geologist: J Albert 
Surface Elevation: 37320 feet msl 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 102.0 feet 

Measured: NA 

I z 
u 

I T  E 3  

2 2  E g  
GEOLOGIC DESCRIPTION M 

Grass surface/topsoil 

Silt, clayey, yellowish brown (10YR5/4) 

./- 

-I- 

Silt with trace to little coarse sand and trace fine gravel, very pale brown 
(10Y R7/4) 

Silt with coarse sand and fine gravel, very pale brown (10YR7/4) 

4 . .  . 
. . + .  

+ ' 
. . + .  

+ . .' 
. . +  
+ . .  ., 
. . + .  

+ .  . . 1  

+- 
4 . .  . I  

. . +  
+ ' ' " 
. .+ .  

4 .  . . 1  

. . + .  
+ .  . . I  

. . + .  

c ' ' 4  

. . + .  
4 . .  ., 
. . + .  

4 . .  _ I  

. . + .  
4 . .  . I  

. . + .  
4 . .  . 2  

. . + .  
* .  . . I  

. .+ .  
4 . .  . 1  

.+.  
* .  . . 1  

. . +  
.. . - .. . 
-.... 1 Sand (BOX), very fine grain; silt (40%) brownish yellow (IOYRB/B) 
. . .- .. . . 
-.. - 
. . . -. . . . . 
. . . -. . . . . 
. . . -. . . 

" ' ' Silt with very fine sand and trace gravel, pale yellow (2.5Y7/4) . . *. 
c . .  . 1  

. .+ .  

* . ' 2  

, 4 '  
4 . .  . 1  

. +. Silt, clayey to sandy, light gray (10YR7/1) 
* .  . ., 

. +  
4 . .. 

4.  

. . .  

Silt and clay with some sand, medium to fine gravel yellow (10YR7/6) 4 .  
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1 Boring 001-183 

Locatim: Padlrcah, KY 
Started at on 6/12/98 
CWIDleted at on 6/16/98 

I 

Protect: Paokah Gaseous Offusion R a t  Wao 27 RI  1 Coordinates: E N 
Geologist: J. Abert 
Surface Elevation: 37320 feet msl 

Depth to Gromdwater: NA feet bgs Measured: NA 
4ir Rotay Druing Method: 

OrUi Coi - 
Groundwater Elevation: NA feet msl 
Total Depth: D2.0 feet 

t- - w  
I W  - u  
:h 

45- 

50- 

55. 

60 

65 

70 

7E 

8C - 

Y - 

GEOLOGIC DESCRIPTION 

Silt and clay, same as above 

45 to 62 feet 

No recovery (possible sand) 

62 to 72 feet 

No recovery (possible sand and gravel) 

~ ~ ~ ~ ~ ~~~~~~~~~~~~~ 

Sand (50%) coarse to  fine grained; gravel (45%) subangular to subround; 
silt (5%). dark yellowish brown (10YR4/6) 

i28.2 

3112 

3012 
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I Boring 001-183 

Proect: Pa*& Gaseous Dffuion R a t  Wag 27 RI 
Location: Paducah, KY 
Started at on 6/12/98 
Completed at on 6/16/98 

Coordinates: E, N 
Geologist: J Albert 
Surface Elevation: 37320 feet msl 

Depth to  Gromdwater: NA feet bgs Measured: NA 

s 
,t; 5 u  
8 n  5 2  

Z d  

85- 

90- 

95- 
I 

100- 

105- 

110- 

1 115- 

120- 

Wer ckrlnc 

GEOLOGIC DESCRIPTION 

1, I Sand and gravel, same as above 
J 
- ' O  
o'... 
. : '0 (7l5Y R3/4) 
.o ..' 
':. 0 
.o ' .  
'. , '0 
.o .. 
I . n  

-- 

Gravel (65%) subround to subangular; sand (30%); silt (5x1, dark brown 

, ... 
Gravel (55%) subround to subangular; sand (35%) coarse to fine grained; 

I silt (10x1, strong brown (7.5YR 5/81 
-. - 
-. - 
-. - ' -. - 

) -. - 
) -. - 
) -. - 
) -' - 

-. McNairy at 98 feet - 
. -. . . .. 

Sand (95%) very fine grained, well sorted; silt (5%), pale yellow (2.5Y714) 
. . . . 

.-. . . . . 

Background in CPM is: not available 
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I Boring 001-184 

'roiect: Pa&& Gaseous Dffwon Plant Wag27 RI 
Location: Padxah KY 

lrllinl 
lrilinm 
- - 
I- 
W 
W 
L L  

z 

Coordinates: E, N 
Geologist: 

5- 

10- 

15- 

20 

25 

30 

3f 

4( - 

-r 

JA bert/RMcCom 

1 Surface Elevabon: 37288 feet msl 

7 Groundwater Elevation: NA feet msl 

GEOLOGIC DESCRIPTION 

Surface grass/topsoil 

Clay. silty yellowish brown (10YR5/8) 

r 
. .  - . . -. . . . 

. . . -. . . . 

. . . -. . . . 

. . . -. . . . 

. . . -. . . . 
-1- 

. . + .  

t 
%. 

4 '  . 

. . 4  

4 . .  

. - 4  

4 . -  

- 4  

4 . -  

4 

4 . -  

- - 4  - 

Sand, silty, with 15-253 medium to fine gravel, yellowish brown (10YR5/6) 

Silt and sand, trace fine gravel, reddish yellow (7.5YR6/8) 

Silt with some fine sand, brownish yellow (10YR5/8) to strong brown 
(7.5YR518) 

847.9 

342.9 
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Boring 001-184 

Completed at on 6/24/98 
Drlling Method: Reverse Air Rotary 

Project: Pa&& Gaseous affusion Rant Wag27RI 1 Coordinates: E, N 

Depth to  Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 52.0 feet 

Measured: NA 

Location: Pa&* KY 1 Geologist: JAbert/RMCont, 
Started at on 6/22/98 I Surface Elevation: 37288 feet ms/ 

Drlli 

- / - ~  0 

0 

0 

0 

0 
0 

GEOLOGIC DESCRIPTION 

Clay, silty, brownish yellow (10YR6/8) 

Silt, sandy, yellowish brown (10YR5/8) 

Sand, fine grained, silty with 15-20% medium to fine subangular to  
subrounded gravel, olive yellow 62.5\16/6) 

Gravel (40%), medium to fine. subangular to subround; sand (40%) medium 
to fine grained; silt (20%) olive yellow (2.5Y6/6) 

Gravel (60-65%), subround to subangular; sand (25-30%) medium t o  fine; 
silt (5-10%), yellowish brown (10YR518) 
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1 Boring 001-184 

Proiect: Pa&& Gaseous Dffwon &nt Wag 27 RI  
Location: Pmkatx KY 
Started at on 6/22/98 
Camleted at on 6/24/98 
Drllir 
D r l i  
- 
- 

t - w  
: W  
.L :a - 

85- 

90. 

95 

100 

105 

iia 

11: 

12( 

Coordinates: E, N 
Geologist: JAbert/RMcCom3 
Surface Elevabon: 37286 feet msl 

DeDth to Gromdwater: NA feet bgs Measured: NA 

0 

0 
'0 0 
0 

0 0  
0 

Gravel and sand, same as above 

1- 

. (io%), gray (10YR6/1) - 
.~ ___-._.- ._-_-... 
-_..-._.- 

._ - 
.. 

-1- :::::;: 
---.-.- 
_,.____._ 

.~ - 
- 

Clay, micaceous, pyritic. with trace fine sand, very dark gray (10YR311) - 
- 
- 
- 

69.9 

X i 9  
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Project: P a m &  Gaseous Dffmon R a t  Wag27RI 
Location. P a d w a K Y  
Started at on 6/22/98 

I 

Completed at on 6/24/98 1 Depth to Gromdwater: NA feet bgs Measured: NA 

Coordinates: E, N 
Geologist: JAbert/RMComb 
Surface Elevatron: 37288 feet msl 

Orilmg Method: 
Drilir - 

I- 

5; 
k L  zlz - 

125- 

130- 

135. 

140, 

145 

150 

155 

160 - 

Air Rotary 1 Groundwater Elevation: NA feet msl 
1 Total DeDth: 152.0 feet 

~ ~~ ~ ~~ 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Sand, fine grained. moderately sorted, micaceous, dark gray (10YR6/1) 

Clay, trace fine sand, micaceous, pyritic, very dark gray (10YR3/1) 

Clay, silty, micaceous, pyritic, gray (lOYR5/1). trace fine sand at base 

Boring terminated at 152 feet 

Background in CPM is: not available 

- 
c 

c B 
L - 
i 
5 
W - 

!45.9 

t40.9 

ZU.9 

P a g e  4 of 4 



APPENDIX A 

SWMU 091 



1 Boring 091-001 

Locatim P a d c a K Y  
Started at on 3-25-98 
Canpkted at on 4-13-98 

? .& Rotay 

I 

Project Pa&=& Gaseous Dffusion mt Wag27RI I Coordnates: -689QOBE -D44926N 
Geologist: am* 
Surface Elevation: 37285 feet msl 
Depth to Grolndwater: NA f e t  bgs 
Grandwater Elevation: lU4 feet msl 
Total De0tI-c 1480 feet 

Measured: h14 

2 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

w f - GEOLOGIC DESCRIPTION 

Clay silty, dark yellowish brown (10YR4/4), stiff, Slightly moist 

Clay, silty, light yellowish brown (2.5Y6/3), stiff, trace 40% very coarse 
sand - 1/4 inch gravel 

Gravel (chert) approximately 40% 1/8 - 2 inch, poorly sorted, rounded. 
approximately 40% firm silt and clay, approximately 20% sand very fine to  
very coarse, subrounded, poorly sorted light yellowish brown (2.5Y6/3) 

Clay silty, with approximately 30% sand and gravel. subrounded, poorly 
sorted, very fine to  1/4 inch firm, light yellowish brown (2.5Y6/3) 
Note: some t - 2 ft. zones with approximately 70% 1/8 - 1/4 inch angular 
chert gravel poorly sorted 

~ 

Silt clayey with approximately 20% very fine to medium sand, light yellowish 
brown (2.5Y6/41, firm 

- 
% 

5 
F 
Y 

3 W 

15w 

1478 

139.0 

- 
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1 Boring 091-001 

Project: 
Location: Pa&&KY 
Started at on 3-25-98 
Completed at on 4-13-98 

Drhg Method: Reverse Ak Rotay 

Gaseous Dffusion Pla?t Wag 27 RI 

am Q4 

0 

45- 

50- 

55- 

60- 

05- 

70- 

75- 

80- 

Coordinates: -6895108 E, -048.26 N 
Geologist: am* 
Surface Elevation: 37285 feet msl 
Depth to Gromdwater: M feet bgs 
Grandwater Elevation: M feet  m/ 

I 

Measured: M 

- 1  

i 
5 9 

* .  . . 1  

GEOLOGIC DESCRIPTION 

. . * .  
* . . .  
. .*. 
* . . .  
. . *. 
* . . .  
. . * .  
* . . .  

Silt, same as above 

Same as 33.0 - 45.0 ft. but occasional gravel lenses 

Gravel (chert) 118 - 2 inch subrounded poorly sorted. approximately 10% 
clay, silt and sand 

-/5 0 0 10 0 01 Gravel (chert) 118 - 114 inch angular, moderately sorted with approximately 
30% silt and very fine sand becomes darker at 00 ft. and silt content 10 01 decreased _ii_ 0 0  

0 0  

ID0 

I 
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Boring 091-001 

0 
0 0  

0 
0 0  
* ' ' ' '  
* .  . . d  

Silt with approximately IO-20% 118 - 1 inch chert gravel, rounded, 
moderately sorted, yellowish brown (10YR514) 

263.1 

. .*. 

. . * .  

85. 

00 

9: 

10( 

10' 

11 

Clay with approximately 20% sand and silt. very dark gray (10YR3/1), firm, 
25Q 

I 

Pro@ct: P&& Gaseous Dffusion t%nt Wag 27RI 
Location: P&&KY 
Started at on 3-25-98 
:ompleted at on 4-13-98 

kling Method: Revwse Ak Rotsy 
mw-w M l e r m  

Coordnates: -6895108 E, - W 6  N 

Suface Elevation: 37285 feet ml 
Depth to Gromdwater: N4 feet bgs 
Groundwater Elevation: N4 feet ml 
Total Depth: 14610 feet 

Geologist: am* 

Measured: N4 

r: 
2 3 3  

E i 3  
-11 O O 0  

GEOLOGIC DESCRIPTION 
w % f  t W  e g  
$3  ! 

N/A 
Gravel, same as above 

0 

si 
r B - 
5 W 

0 0  
0 

0 0  
0 

0 0  

-13 
0 

0 0  
0 

0 0  
0 

0 0  
0 

0 
0 0  

0 
0 0  

0 
0 0  

0 
0 0  

0 0  
0 

0 0  
0 

0 0  
0 

0 0  
0 

0 
0 0  

0 
0 0  

0 
0 0 .  

-13 0 0 

-14 0 

-13 0 0 

moist 

1 I 
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1 Boring 091-001 

P r o w  P&& Gaseous Dffusion Pla7t Wag 27 RI 
Location: P a d c a K Y  
Started at on 3-25-M 
Compkted at on 4-0-98 

Rlhg Method: Reverse Ak Rotay 

Coordnates: -68QQo8 E; -04826 N 
Geologist: R B y &  
Surface Elevation: 37285 feet m/ 
Depth toGrovldwater: feetbgs Measured: M 
Grandwater Elevakx NA feet msl 

I 

150- 

155- 

160- 

I w 
- 
N/A 

- 
-/O 

-/- 

-/- 

- 

GEOLOGIC DESCRIPTION 

Same as 113.0 - 134.0 ft. with approximately 5% micaceous 

Clay, silty, stiff, dark gray (10YR4/1) 

Boring terminated at 148.0 ft. 

Background in CPM is: not available 

B 

I 



Prom: Pa&& Gaseous Dffwon Umt Wag 27RI 
Location: P-KY 
Started at on 4-M-M 
Completed at on 4-8-98 
Drll 

Boring 091-002 

Coordinates: -6935190E -WZ39 N 
Geologist: amy&? 
M a c e  Elevation: 3&89 feet msl 
Depth to Gromdwater: NA feet bgs Measued: NA 

5 

10 

15 

20 

25 

30 

35 

40 - 

\ .  . ., 

Method: G&h 

Silt clayey, light yellowish brown, firm, moist (10YR6/4) 

r Reverse Ab I Grandwater Elevation: NA feet msl 
I TotdDeDth: x38Ufeef 
I 

h 

E, $ 5  
GEOLOGIC DESCRIPTION 

-1- 

-/- 

Silt and gravel (chert) 1/8 - 1 inch subangular moderately sorted, broHnish 
yellow (lOYR6/6), firm, slightly moist 

Silt. brownish yellow (10YR6/6), firm 
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1 Boring 091-002 

Prom: Pactca9 Gaseous LWfus~bnFimt Wag27RI 
Location: P a d c a K Y  
Started at on 444-98 
Completed at on 4-8-98 

DrEng Method: ckld WdReverse Ak 
Dri - 

t 
€h - 

45 

50 

55 

00 

65 

70 

75 

80. - 

Coordinates: -6939.GOE, -SO739 N 
Geologist: ah* 
mace Elevation: 369.89 feet msl 

Depth toGroundwater: M feetbgs 
Grandwater Elevation: M feet msl 

Measured: M 

GEOLOGIC DESCRIPTION 

Chert gravel, 1/8 - 1 inch subangular poorly sorted, approximately 20% silt 
dense. saturated 

0 
b o  
0 

) O  ) 0 

' 0  

' 0  
0 

0 

0 

0 I 
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Boring 091-002 

Pro iect: Padca? Gaseous Dffusion mt Wag 27 RI 1 Coordnates: -WQ9OE, -SIOZ39N 
' Geolwist: RDovk 

Pro iect: Padca? Gaseous Dffusion mt Wag 27 RI 
Location: P&&KY 
Started at on 4-$4-98 
Completed at on 44-98 
0h-g Method: W W d  Revest? A# 

Coordnates: -WQ9OE, -SIOZ39N 
Geologist: aDo* 
sufaa? Elevation: 369.89 feet msl 

Depth to Grocndwater: M feptms 
Grandwater Elevation: M feet ms/ 
Total Depth: 1380 feet 

Measurea M 

J 

85- 

90- 

95- 

100- 

- . - . - - -. . 

Completed at on 44-98 
0h-g Method: W W d  Revest? A# 

&Elevation: 369.89 feet msl 

Depth to Grocndwater: M feptms 
Grandwater Elevation: M feet ms/ 
Total Depth: 1380 feet 

Measurea M 

0 
0 0  

0 
0 0  

0 

-/25 
0 0  

0 

z , a 3  

Gravel, same as above 

6 M  GEOLOGIC DESCRIPTION 
e z  e c  

0 0  

I: O :I 
-/R 

0 
0 0  

O 
0 0  

0 

l o 1  

-/2 

0 0  
0 

o o o  
0 0  

-12 

Clay slightly silty, very dark gray (IOYA 

0 
0 0  

0 
0 0  

*. . .*.. ' ' " 

2., . ,, 
Silt and sand, very fine to fine, subangular, moderately sorted, Strong 
brown (7.5YR5181, soft and loose, saturated 

. ,*. 
2.. . _. 
. .*.. 

C '  . .' 
. .*.. 
* .  . ., 
. . *.. - - - gray (10YR3/1), firm, saturated 

Clay sandy. very fine to medium, moderately sorted subangular, very dark 

'11, soft, saturated 

17L8 

w.9 

- 
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I Boring 091-002 

Project Padc& Gaseous Dffm'm &nt Wag 27RI 
Locatim P a d c a K Y  
Started at on 4-#-98 
Completed at on 4-B-98 

Coordinates: -&339.90E, -SrgZJg N 
Geologist: am* 
Surface Elevation: 365189 feet msl 

Depth to Gromdwater: NA feet bgs Measured: M 

1 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

I Grandwater Elevation: M feefmsl 
I TotalDath: 1361Ufef 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Clay with approximately 10% sand fine to medium grained, subangular, 
7 moderately sorted, very dark gray (5YR3/1), stiff to very stiff, saturated 

Boring terminated at 138.0 ft. 

Background in CPM is: not available 

'310 
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APPENDIX A 

SWMU 196 



- 

i &e 
- 

25.( 

30.( 

0.0 

00.1 

100.' 

- 
P 
4 
32 - 
W - 

370.9 

361.0 

M.9 

BtQ 

- 

[ I TotdDepth: 0.0feef 
Groundwater Elevation: NA feet msl 

Project: Pakc& ~ a s e o u s  Dffusion R a t  Wag27RI 
Location: PatC&KY 
Started at on 2-23-98 
Co k t e d a t  on2-23-98 - 

- 

i! 
3 - 

30; 

374 

302 

302 

274 

Boring 196-001 

Coordhates: -5613.P E 346'30 N 
Geologist: JAbert 
Swface Elevation: 37194 feet msl 
Depth to Grocndwater: NA feet bgs Measwed: NA 

GEOLOGIC DESCRIPTION 

Dri 
Drl 
- 
- 

ti 
& 

5 

10 

0.0 - 0.2 ft. Crushed limestone 

Silt, some clay, dark gray (5YR4/1), and yellowish red (5YR4/6), moist, firm 
to soft (fill) 

Silt, clayey, with 20% fine sand and trace gravel, brown (7.5YR4/3), moist, 
firm (fill) 

No Recovery 

Clay, some silt, light olive brown (2.5Y5/4), moist, firm (natural soil) 

Clay, silty, yellowish brown (IOYR5/6)  mottled light gray (10YR7/1), moist, 
firm 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-302 
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Boring 196-002 

Pro iect: Pakca? Gaseous Dffm'on Rmt Wag 27 RI 
Location: Padc&KY 

Coordinates: -562Q27E; 34611 N 
Geologist: dAbert 
Surface Elevation: 37146 feet msl 

Completed at on 2-33-98 I Depth to Grandwater: NA feet bgs Measured: NA 
!Ish Techwlogy I Grolndwater Elevation: NA feet msl 

I TotalDepW Dofeet 

GEOLOGIC DESCRIPTION 

Gravel (50%) limestone, subangular to subrounded, silt and clay (50%) dark 
grayish brown (10YR4/2) (fill) 

No Recovery 

Silt, greenish gray (IOY611) stained with free product 

Sand (BO%), gravel (20%) subrounded, greenish black (1OY2.511) some to 
heavy odor and presence of free product 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-242 

Page 1 of I 



This page intentionally left blank. 



I Boring 196-003 

Pro Wt: PacRx=d, &sews Dffmon Flmt Wag 27 RI 
Location: P&&KY 
Started at on 4/,?/08 
Completed at on 4/1/98 
U m g  Method mect Push Tect~w/cgy 

Coordinates: -5787.65E 32903 N 
Gedogst: LI&yk? 
Surface Elevation: 37116 feet msl 

Depth to Grmdwater: NA feet bgs 
Groundwater Elevation: u4 feet rnsl 

Measwed: u4 

[ Total Depth: 80 feet 

GEOLOGIC ESCRIPTION 

Clay, silty, gray (2.5Y6/1), firm, moist 

Boring terminated at 8 feet 

Background in CPM is: not available 
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1 Boring 196-004 

Project: Pack& Gaseous Dffusion R b t  Wag 27RI 
Location: P U & K Y  
Started at on 2-24-98 
Completed at on 2-24-98 
Drwlng Method: LZiect Push Technology 
orling ca 

0 

0 

0 

0 

0 

Coordinates: -5654.37E 25597N 
Geologist: JAbert 
Surface Elevation: 370.18 feet m/ 
Depth to Groundwater: M feet bgs 
Groundwater Elevation: A!4 feet msl 
Tot4 Depth: K20 feef 

Measwed: h!4 

44 

4 5: 

14. 

421 

o/o 

o/o 

010 

010 

0/1 

o/i 

o/o 

o/o 

o/i 

GEOLOGIC OESCRIPTION 

Gravel (70%), subrounded, Sand (IS%), Clay (IS%), reddish-brown 
(5YR4/3), moist, firm (fill) 

Clay, silty, greenish gray (lOY6/1) moist, firm, (natural soil) 

Clay, silty, yellowish brown (IOYR5/6) mottled light brownish gray (10YR6/2) 
moist, stiff 

Boring terminated at 10.0 f t .  

Background in CPM is: alpha-0, beta-358 
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1 Boring 196-008 

Project: Pack& Gaseous Dffusion U a t  Wag 27 RZ 
Location: P - a K Y  
Started at on 2-19-98 
Completed at on 2-19-98 
Orlling Method: Diect Alsh Tec~o/ogy 

Coordinates: -593QB E; 35924 N 
Geologist: T: sb-ec/fet 
Swface  Elevation: 37186 f e t  msl 

Depth to Grandwater: hl4 feef bgs 
Gromdwater Elevation: NA feef msl 

Measwed: NA 

d 
2 $  :$ a m  81 w 

50. 

50. 

100. 

100. 

65.( 

I TotalDepth: K7.0feef 

GEOLOGIC DESCRIPTION 

Silt (50%); gravel (50%) angular to  subrounded chert, dark yellowish brown 
(10YR414). moist 

Gravel (50%) subrounded chert; sand (30%) medium to fine grained silt 
(20%) red (2.5YR418) 

Silt, clay, yellowish brown (10YR5/8) quite soft. moist (natural soil) 
I 

Silt some clay, greenish gray (10YR611) 

Silt, some clay, yellowish brown (10YR5/6) mottled, light greenish gray 
(1OY 7/11 manganese mineralization, sof t, Quite moist 

Boring terminated at 10.0 11. 

Background in CPM is: alpha-0, beta-205 
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I 

Project: Pa&& Gaseous Dffsion &nt Wag 27 R I  
Location: P a d c S K Y  
Started at on 2-19-98 
Completed at on 2-19-98 
Drlling Method: me( 'ush T e c ~ o g y  

Coordinates: -5040.99E, 355147N 

Surface Elevation: 371m feet msl 

Depth to Growlwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Geologist: 7: Strmf&t 

Measured: NA 

10 ' " 

15- 

M - 

I M - 
100 

75.( 

50.( 

too. 

100. 

- 

3 
9 - 

34E 

323 

152 

!75 

!53 

I TotdDepth: K71Ufeet 

GEOLOGIC DESCRIPTION 

Silt (50%); gravel (50%) angular to subangular chert, dark yellowish brown 
(10YR4/4), moist (fill) 

Silt, clay (70%) gravel (30%) subrounded chert, brown (10YR5/3) 

Silt, some clay, yellowish brown (10YR5/8) mottled to pale brown (10YR6/3) 

Silt, slightly clayey, greenish gray (lOY6/1) 

Silt, slightly clayey, yellowish brown (10YR5/8) mottled greenish gray 
(10Y6/1) moist, firm 

Silt, slightly clayey, yellowish brown (10YR5/6) mottled light brownish gray 
(10YRW2) 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-205 
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Project: Pack& Gaseous Dffuson Fbnt Wag 27RI 
Location: P&*KY 
Stacted at on 2-20-98 
Completed at on 2-20-98 
Orkng Method: LXect Fush Technology 

GEOLOGIC DESCRIPTION 

Boring 196-010 

Coordinates: -5024.51 E, 372.84 N 

Surface Elevation: 37139 feet msl 

Depth to Groundwater: NA feet bgs 
Grandwater Elevation: NA feet msl 
Total Depth: k2.0 feet 

Geologist: 1 Strwfwt 

Measwed: NA 

Silt (60%); gravel (40%) angular to  subrounded limestone (f ib 

Silt, light brownish gray (10YR6/2) mottled yellowish brown (10YR5/4) minor 
manganese mineralization, firm, moist 

Same as above, extensive manganese mineralization 5.5 - 6.0 ft. 

Same as above, no mineralization 

Boring terminated at 10.0 ft. 

Background in CPM is: alpha-0, beta-205 

714 

- 
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I Boring 196-011 

Project: P e a  Gaseous Dffusion R a t  Wag 27 R I  
Location: Padc&KY 
Started at on 2-20-G@ 
Completed at on 2-20-98 
Drlling Method: Dect Push Techoogy 

Coordinates: -5084.86 E, 370.55 N 

%face Elevation: 37157 feet msl 

Depth to Gromdwater: NA feet bgs 
Grcmdwater Elevation: NA feet msl 

Gedogist: T: Streufert 

Measured: NA 

3 ral 

C 

c 
i 
i 

22/( 

B/O 

vo 

vo 

3/0 

GEOLOGIC DESCRIPTION 

Gravel (90%); silt (10%) (fill) 

~ 

Silt (00%); gravel (10%) chert subrounded to subangular, 10mm max, 
yellowish brown (10YR5/6), firm, dry 

Silt, minor manganese mineralization, greenish gray (5GY5/1), firm, 
semi-moist 

Silt, yellowish brown (lOYR5/8) minor mottling, greenish gray (lOY6/1) heavy 
manganese mineralizaiton 

Silt, slightly clayey, brownish yellow (10YR6/8), firm, moist 

Same as above, slightly gray (10YR6/1) mottling 

Boring terminated at 10.0 11. 

Background in CPM is: alpha-0, beta-205 
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E U 
\ 
0 
8 - 

1 

1 

1 

1 

1 

1 

1 

1 
I 

GEOLOGIC DESCRIPTION 

Silt (40%) and Gravel (40%), coarse grained, angular gravel (limestone), 
some fine sand (20%) 

Silt (loo%), soft, moist, brown, mottled, bluish gray 

Silt (loo%), soft, moist, brown, mottled, bluish gray 

Silt (loo%), soft, moist, brown, mottled, gray, limestone cobble at 11 feet 

Silt (loo%), reddish brown mottled gray, soft, moist 
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1 Boring 196-013 

Pro e t :  Pa&& Gaseous Dffusion M t  Wag 27 RI 
Location: P&&KY 
Started at on 5/20/98 
Completed at on 5/20/98 
Drihg Method: meet Push T ~ h W o g y  

Coordinates: -5044.54E 37585N 
Geologist: 61N Bepmm 
Suface Elevation: 37134 feet msl 
Depth to Growidwater: NA feet bgs 
Groundwater Elevation: lull feet msl 

Measured: lull 

20 

25 

30 - 

E - 

o/o 

Of0 

I TotdDepth: 20feef 

GEOLOGIC DESCRIPTION 

Silt (loo%), reddish brown mottled gray, soft, moist 

Silt (75%), little very fine grained sand (15x1, trace clay (5x1, trace 
limestone cobbles (5x1, soft, moist, red-brown mottled gray 

Boring terminated at 20 feet 

Background in CPM is: alpha-0, beta-169 

554.3 

15l3 
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I Boring 196-014 

Yo ject: P e a  Gaseous Dffmbn Fknt Wag 27 Rl 
Location: P e & K Y  
Started at on 5/20/98 
M p l e t e d  at on 5/20/M 
Ding Method: Lliect h Technology 

15Mlo 

Coordinates: -5O&X16 E, 35649 N 
Geologist: BN Bergwa? 
Suface Elevation: 37178 feet ml 
Depth to Grandwater: M feet bgs 
Grandwater Elevation: M feet msl 
Total Depth: 20.0 feet 

Mewed:  M 

2 - 
1 

1 

1 

1. 

1 

1 

1 

1 - 

GEOLOGIC DESCRIPTION 

, ... -: ' '"- -. 
Gravel (50%), subangular to  subround limestone and chert, some fine 
grained sand (25%) some silt (25x1, bluish gray to  gray brown, dry 

- 
r . . .1 

~ 

Silt (loox), bluish gray, firm, dry 

Silt (80% some clay (20x1, bluish gray, firm, damp 

Silt (80x1, some clay (20x1, bluish gray mottled reddish brown 

Silt (loo%), tan mottled brown mottled reddish brown, firm, damp 

Silt (85%), little clay (lo%), trace very fine sand, reddish brown mottled 
gray, soft, moist 

I - 
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I Boring 196-014 

Protect: Pack& Gaseous Dffusion M t  Wag 27 RI 
Location: P-aKY 
Started at on 5/20/98 
Completed at on 5/20/98 
Drhg Method. Deet Alsh Techology 

Coordinates: - m . S E  356.49 N 
Geologist: RN Bi~@rm 
Surface Elevation: 37178 feet msl 
Depth to Gromdwater: NA feet bgs 
Groundrater Elevation: NA feet m.9 

Measured: NA 

f w 
- 

00 

00 

1 
I TotdDepth: 20.Ufeet 

GEOLOGIC DESCRIPTION 

Clay (50%) and silt (50x1, bluish gray, very soft, very moist 

Clay (50%) and silt (50%), bluish gray mottled reddish brown, very soft, 
very moist 

Sand (60x1, fine grained, some silt (20x1, some clay (20x1, brown wet 

Silt (SO%), clayey (40x1, reddish brown mottled gray, damp, firm 

Boring terminated at 20 feet 

Background in CPM is: alpha-1, beta-169 
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Boring 196-015 

Prom: Pack& Gaseous Dffaion FEnf Wag 27RI 
Location: Pack&,KY 
Started at on 5/20/98 
Completed at on 5/20/98 

Technology 

Coordnates: -5078.62 E M.44 N 
Gedwst: BN Bergercn 
Surface Elevation: 37150 feet msl 

Depth toGrandwater: u4 feet bgs 
Groundwater Elevation: NA feet msl 
Totd Depth: 2QO feet 

Measured: NA 

1 

1 

1 - 

166 

16E 

166 

189 

16Q 

169 

169 

169 - 

GEOLOGIC DESCRIPTION 

;v . c 
-\ ...- .... dark brown, dry 

Gravel (75%), angular to subrounded chert and limestone, some silt (25%), 

Silt (65%); little very fine sand (15x1, brown mottled gray, damp. 
__...- / 

o/o .. . -. . . . . 
-....- 
. . .- .. . . . 
_....- 
. . .-. . . . . 
-....- 
...- ..... 
__..._ 
...- ..... 

010 
. . . - .. . . . 
-....- 
...-. .... 

Silt (60%); clay (30x1, little fine grained, sand (fox), reddish brown 
mottled bluish gray, very soft, moist 

4 .  - 
_ . -  

c ,  - 
o/o ' . - 

4 '  - 
. . -  
4 .  - 
. . -  
4 .  - 
. . -  

4 .  - 
010 . . - 

4 .  - 
. . -  

4 .  - 
" . Silt (90%); little clay (lox), reddish brown mottled bluish gray, very soft to 
+ .  , _. soft, moist 
. .+ .  

Silt (loo%), reddish brown mottled gray mottled brown, soft to very soft, 
moist 
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Boring 196-015 

Project: Pack& Gaseous Dffuskm FGnt Wag 27RI 
Location: Pa&xhKY 
Started at on 5/20/&3 
Completed at on 5/20/&3 

Coordinates: -5078.62 E 390.44 N 
Geologist: RN Bmgwm 
Surface Elevation: 37150 feet msl 
W t h  to Grandwater: NA feet bus Measured: NA 

am Method: 
ailing co 

h 3f.r 

20-- 

25- 

30- 
t 

I n 
- 

100 

100 

Ysh T&obgy I Groundwater Elevation: NA feet msl 
I TotdDeoth: 20.0feet 

U \ 

3 - 

1 

1 

GEOLOGIC DESCRIPTION 

Silt (loo%), little fine grained sand, reddish brown mottled gray mottled 
brown, soft to very soft, moist 

~~~ ~ 

Gravel (40%) and sand (40x1, fine to coarse grained, subangular to 
\ subrounded, fine grained sand, little silt (20%). brown, very moist / 

Silt (go%), little fine grained sand (lo%), red brown mottled gray mottled 
brown, soft to  very soft, moist 

Boring terminated at 20 feet 

Background in CPM: alpha-1, beta-169 
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Pro iect P&& Gaseous Dffuvon Rknt Wag 27 RZ 
Location: P a d c a S K Y  
Started at on 5/2VM 
Completed at on 5/21/98 
orllng Method: meet Push Tectmk?gy 

Boring 196-017 

Coordinates: -56t144 6 369.57 N 
Geologist: EN Berg~rm 
Surface Elevation: 37147 feet ml 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: NA feet msl 
Total Depth: 20.0 feet 

Measured: M 

i4/- 

0/- 

O f -  

0/- 

01- 

01- 

01- 

01- - 

d 
8 - 

219 

219 

219 

219 

219 

219 

210 

219 - 

- .  
h 

E, a - 
9 e 
9 
(r - 

0 

0 

0 

0 

0 

0 

0 

0 - 

GEOLOGIC DESCRIPTION 

Silt (50%) and gravel (4SX), trace very fine grained sand (5x1, tan dry 

Silt (SOX) and clay (SOX) ,  bluish gray, soft, moist 

Silt (QOX), little clay (IO%), reddish brown mottled gray, soft, moist 

Silt (go%), little clay (10x1, reddish brown mottled gray, soft, moist 

Silt (go%), little clay (to%), reddish brown mottled gray, soft, moist 
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1 Boring 196-017 

Project: Pa&& Gaseous Dffusion Fknt Wag 27 RI 
Location: P&&KY 
Started at on 5/21/98 
Completed at on 5/2l/98 

Ding Method. akect push TechWogy 

Coordinates: -561144 €, 36Q57N 
Geologist: BN B~giwrn 
Surface Elevation: 37147 feet ml 
Depth to Growhater: h'A feet bgs 
Grwndwater Elevation: h14 feet m/ 
Total Depth: 20.0 feet 

Measuedr NA 

GEOLOGIC DESCRIPTION 

Silt (751x1, some clay 125%). reddish brown mottled gray mottled brown, 
soft, moist 

Boring terminated at 20 feet 

Background in CPM is: alpha-0, beta-219 
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Boring 196-018 

- 
! 
5 
5 

Y 

350.0 

Silt (90%); little clay (lo%), tan mottled grayish brown, mottled reddish 
brown, firm, moist 

'ropct: P e a  Gaseous a'ffusion M t  Wag 27 RI 
Location: P e z h K Y  
Started at on 5/21/98 
2ompleted at on 5/2l/98 
klCng Method: abect Push Technology 

Silt (90%); little clay (lo%), tan mottled grayish brown, mottled reddish 
brown, firm, moist 

Coordinates: -5654.69 E, 230.99 N 
Geologist: 61N Bersfwcn 
Surface Elevation: 370.76 feet msl 

Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: EIA feet msl 
Totd Depth: 20.0 feet 

Measured: h14 

h E $ 5  

m 
GEOLOGIC DESCRIPTION 

v 

9 s  
e E  

* .  . .1 

. .*. 
* .  . .4 

010 "* '  
4 . .  . 4  

. .*. 
* .  . . #  

. .*. 
4 . .  . 1  

. . * .  
* .  . . 1  

IO . . *. 
* .  . . d  

. . *. 
4 . .  . 1  

. . * .  
* .  . . 4  

. .*. 
I10 * ' ' ' 

. . *. 
* . . .  
. . * .  
* . . .  
. . *. 
* . . .  
. .*. 

I10 C '  ' ' 
. . 4. 

* . . .  
. .*. 
* .  . . 
. .*. 
* . .  . 

310 
. .* .  
* . . .  
. .*. 
* . . .  
. .*. 
* .  . .  

010 . . % ,  * . . .  
. . * .  
* . . .  

"IJ Silt (75%); some clay (25%), gray mottled reddish brown, moderately soft, 
moist 

. .  

. .  

Silt (90%); little clay (lo%), gray mottled reddish brown, firm, moist 

, -' n rage I U I  c 
- 



1 Boring 196-018 

Pro iect: Pa&& Gaseous Dffwon &nt Wag 27 RI  
Locatim Pa&&KY 
Started at on 5/21/@ 
Completed at on 5/2//98 

0rik-q Method: meet push Techndogy 

Coordinates: -5654.60 E, 230.99 N 
Geologist: RN B q ~ r m  
Suface Elevation: 370.76 feet msl 

Depth to Gromdwater: NA feet bgs 
Grandwater Elevation: NA feet msl 

Measwed u4 

GEOLOGIC DESCRIPTION 

' 354.8 
Silt (75%); some clay (25x1, gray mottled reddis brown, moderatley soft, 
moist 

fii 
c) F - - 

350.8 
Boring terminated at 20 feet 

Background in CPM is alpha-0, beta-214 
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APPENDIX A 

Building G720 



- 
E 
,a e 
8 - 

o/o 

o/o 

o/o 

o/o - 

I TotdDepthrSO.0 feet 

GEOLOGIC DESCRIPTION 

No Sampling 0 - 12.0 ft. 

Clay, silty, trace very fine sand, brownish yellow (10YR6/6) with light 
brownish gray (10YR6/2) mottles, moderately malleable 
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Boring 720-001 

Project: Padxa? Gaseous c1ffw'm R a t  Wag 27 RI 
Location: P a d x a K Y  
Started at on 3-3-98 
Completed at on 3-4-98 
Drlling Method: Beet Push T&molugy 

Coordinates: -5040.W E, -260502 N 
Geologist: R. MCc&/J Abert 
Swface Elevation: 37208 feet msl 

Depth to Grandwater: NA feet bg5 
Grolndwater Elevation: NA feet msl 

Measured: NA 

- 

m c 

2 s - 

135 

135 

135 

135 

h 

E, a v 

2 
9 
LL - 

wo 

010 

010 

010 

010 

010 

010 

010 

I TotdDeoth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

~ ~ ~ ~~ ~~ 

Unable to log or screen, sample stuck in the sampler 

No Recovery 

~ ~ ~ 

Clay (SO%), gravel (30%), fine to medium grained angular to  subrounded. 
chert, sand (10%) medium to coarse grained, chert and Quartzite. poorly 
sorted, yellowish brown (10YR5/6) mottled light brownish gray I lOYR6/2),  
slightly moist, firm to  hard 

Clay (80%) firm, hard, malleable; silt (20%)  coarse to very fine grain sand, 
poorly sorted, trace fine gravel, yellowish brown (10YR516) with light 
brownish gray mottles (10YR612) 

Clay (40%) firm to somewhat brittle; gravel (40%) fine to  coarse grained, 
subangular to  subrounded, cherty, poorly sorted; sand (20%)  medium to 
coarse grained, chert, to quartzitic, yellowish brown ( lOYR516) to yellowish 
brown (10YR5/8), slightly moist 

3a1 

346.1 

3421 - 
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Project: P e a  Gaseous Dffusion R a t  Wag 27 RI 
Location: Pa&c&,KY 
Started at on 3-3-9B 
Completed at on 3-4-98 
orlrng Method: Dect Alsh T ~ ~ y  

m 

h 0 
i? - 

135 

135 

135 

135 

135 

135 - 

Coordwtes: -504O.m E, -260502 N 
Geologist: R. MCmWJ. Abert 
Swface Elevation: 37208 feet mi 
Depth to Grmdwater: l\1A feet bgs 
Gromdwater Elevation: NA feet mi 

Measwed: IU~ 

,z e 
v 

2 
E - 

010 

DIO 

3/0 

D/O 

310 

310 

010 

o/o 

o/o 

o/o 

o/o 

010 - 

I TotdDepth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

No Recovery 

Silt, clayey with 20% fine sand, grading to silt, sandy, strong brown, 
(7.5YR5/8) mottled light yellowish brown (iOYRW4) grading to pale yellow 
(2.5Y7/3), moist, stiff to firm 

Silt, clayey, yellowish brown (10YR5/8) mottled light gray (iOYR7/1) moist, 
stiff 

Clay, silly, traces fine sand, yellowish brown (10YR5/8) mottled light gray 
(10YR7/i), moist, stiff 
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Project P e a 9  Gaseous Dffusion Flmt Wag 27 RI 
Location: P&&KY 
Started at on 3-3-98 
Completed at on 3-4-98 

50- 

Boring 720-001 

Coordinates: -5040..00 E, -260502 N 
Geologist: R WCanb/J. Abert 
Surface Elevation: 37208 feet msl 
DeDth to Grandwater: NA feet bas  Measured: h!4 

55- 

60- 

I 
I TotdDeDth: 50.Ofeet 

Groundwater Elevation: NA feet msl 

-I- 
GEOLOGIC DESCRIPTION 

No Recovery 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-135 
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Project: Pa&& Gaseous Dffm'bn &nt Wag 27 RI  
Location: Pa&&KY 
Started at on 3-4-98 
Completed at on 3-5-98 
[klling Method: abect Push T~tnolugy 
orlkngct - 

m 

I 
3 - 

35 

35 

35 

35 
I 

Boring 720-002 

Coordinates: -513QKl E, -2607.94 N 
Geologist: JAAberf 
Surface Elevation: 37180 feet msl 
Depth to Groundwater: MA feet bgs 
Grmdwater Elevation: hlA feet msl 
Total 0eptt-x 28.2 feet 

Measred: h14 

GEOLOGIC DESCRIPTION 

No Sampling 0 - 5.0 ft. 

~~ 

Silt, clayey, greenish gray (10YR6/1), moist, stiff (Door recovery) 

Silt, clayey, gray (10YR511) to yellowish brown (10YR5/4) to yellowish 
brown (10YR5/8) moist, stiff (noted wet zone from approximately 9.5 - 9.7 
ft.) 

Silt, clayey, yellowish brown (10YR5/6) moist, stiff 
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I Boring 720-002 

Prom: Pa&& Gaseous Dffusion Pla7t Wag 27 RI 
Location: Pa&&KY 
Started at on 3-4-98 
Completed at on 3-5-98 
&irtng Method: Dect Push Techo&y 

Coordinates: -5l3Qm E, -2607.94 N 
Geologist: JAbert 
surface Elevation: 37180 feet msl 
Depth to Gromdwater: NA feet bgs 
Grandwater Elevation: NA feet msl 
Total 0e~tt-t 28.2 feet 

Measured: M 

I bc 

- 

0.0 

30.1 

00. 

00. 

a 
\ 

2 - 

0 

0 

0 

- 

$ 
2 - 

135 

135 

135 

GEOLOGIC DESCRIPTION 

Sample stuck in sampler, sample not logged or screened 

Silt, clayey (with 15 - 20% fine sand), light gray (7.5YR7/1) moist, stiff 

Sand (55x1, medium grain, gravel (35%) subrounded to subangular, silt and 
clay (10%). strong brown (7.5YR5/8), moist, dense 

Clay, silty, trace sand and gravel, brownish yellow (lOYR6/8) mottled light 
gray (10YR7/1), moist, stiff 

Sand (50%) fine grain, silt (45%) trace clay, brownish yellow (iOYR6/8) 
mottled light gray (10YR7/1) moist, stiff 

Sand (E%), gravel (30%) trace silt, brownish yellow (10YR6/8), moist, 
dense 

Boring terminated at 28.2 ft. 

Background in CPM is: alpha-0, beta-135 

3558 

3518 

351 

347.8 

3 6 8  

344.3 

3438 

- 
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Boring 720-003 

Started at on 3-6-98 
Completed at on 3-9-98 

I 

I Project: P e a  Gaseous DffUsiOn Rmt Wag 27 RI Coordinates: -537503 E, -2fXX98 N 

Surface Elevation: 371 77 f e t  msl 

Depth to Groundwater: NA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: W 

1 Geologist: dAbHt Location: P e & K Y  

GEOLOGIC DESCRIPTION 

No Sampling 0 - 6.0 ft. 

Silt, some clay, light gray (10YR711) with minor yellowish brown mottling 
(iOYR518) moist, firm to stiff 

Sand (50%) fine to very fine grained, silt and clay (50%) brownish yellow 
(10YR616) mottled light gray (10YR7/2), moist, firm 

E 8  

H.8 

3580 - 
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Boring 720-003 

Pro@& Pa&& Gaseous Dffurion M t  Wag 27 RI Coorckntes: -537503E -2606.98 N 
Location: P&&KY Geologist: UlAbert 
Started at on 3-6-98 Swface Elevation: 37177 feet msl . 

Completed at on 3-9-98 

Drli 
W t h  to Groundwater: NA feet bgs Measwed: NA 

&tho& L&ec 
Mk 

i w 
- 

30.1 

00. 

00. 

Ish Technology I Grolndwater Elevation: NA feet msl 
I TotdDePth: 4610feet 

a 

2 
- 

5 

5 

5 

a v 

E? 
E - 

210 

2/0 

010 

010 

010 

010 

010 

010 

010 

010 - 

5 

- 
0. 

? '. 

0. 
? ; 
0. 

? ; 
0. 

? '. 

0. 
? '. 

0. 
1. ; 
0. 

? '. 
0. 

? ', 

0. 
? '. 

0. 
? 1 
0. 
L 

- 
0 

? ', 

0 
? '. 

0 
? ', 

0 
? '. 

Q 

- 

GEOLOGIC DESCRIPTION 

Sand (55%) medium grained, gravel (25%) subangular to subrounded, silt 
and clay (20%) poorly sorted, yellowish brown (10YR518) with minor light 
gray (10YR711) mottling, very moist, dense 

No Recovery 

Sand (50%) medium.grained, gravel (40%) subangular to subrounded, silt 
(10%) yellowish brown (10YR5/8), moist, dense 

No Recovery 
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1 Boring 720-003 

Project: Pa&& Gaseous Dffusion F?&nt Wag 27 RZ 
Location: Pa&*KY 
Started at on 3-6-98 
Completed at on 3-9-98 
Dr- Method: meet f ish Techwbgy 

Coordinates: -537503 E. -2606.98 N 
Geologist: JAbert 
Mace Elevation: 37177 feet msl 
Depth to Gromdwater: NA feet bgs 
Groundwater Elevation: Iu4 feet msl 

Measwed: u4 

Dryi 

40. 

45. - 

d s - 

!80 

!80 

!80 

I TotdDeDth: 4620feef 

GEOLOGIC DESCRIPTION 

Sand (60%) medium to coarse grained, gravel (30%) subangular to 
subrounded, silt and clay (lo%), yellowish brown (10YR518) and light gray, 
stratified, wet, dense 

No Recovery Collected groundwater sample from approximately 30 - 35 ft. 
interval 

Silt, Clayey, light gray (10YR712) to  light gray with yellowish brown 
(10YR518) mottling, very moist, firm 

No Recovery 

Clay, some silt, yellowish brown (lOYR518) with light gray (10YR711) 
mottling, moist, stiff 

No Recovery 
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1 Boring 720-003 

Project: P&& Gaseous Dffusion Fla t  Wag27RI 
Location: P&&KY 
Started at on 3-6-98 

Coordinates: -537503 E, -2606.98 N 
Geologist: JAAbert 
Swface Elevation: 37177 feet msl 

Completed at on 3-9-98 I Depth to & w a t e r :  NA feet bgs Measured: NA 
Method: meet push T ~ w y  I GtandwaterElevation' NA fe tmsf  

I TotdDeoth: 4610feet co I 

5 

GEOLOGIC DESCRIPTION 

Clay, silty, yellowish brown (10YR5/8) with light gray (10YR7/1) mottling, 
moist, stiff 

Boring terminated at 48.0 ft. 

Background in CPM is: alpha-5, beta-280 

w 
c F - 
& 

323.8 

- 



Boring 720-004 

Project: P a d a h  Gaseous Dffw'm Pnnt Wag 27 RI  
Location: P a d c a K Y  
Started at on 3-24-98 
Completed at on 3-25-98 

. Coordinates: -5515;CW -26OZQ8 N 
GedogW: RMCcmb 
Surface Elevatim 37W f e t  msl 
Depth to Grmdwater: NA f e t  bgs 
Groundwater Elevatim h!4 feet msl 
Total Depth: 5QO feet 

Measwed: h!4 

GEOLOGIC DESCRIPTION 

No samples collected, boring started at 7 ft. 

Clay (90%) trace silt, grayish brown (10YR5/2) with brownish yellow 
(lOYRS/S) mottles 

Not samDled 

Same as 7.0 - 10.0 11. interval 

Clay (60%); gravely (20%) and sandy; silt (20%) gravel medium to fine 
grained, poorly sorted, subangular to subrounded, sand and silt fine 
grained, cherty, quartzitic, trace coarse grains, strong brown (7.5YR5/6) 
with light gray (7.5YR7/1) mottling, slightly moist 
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1 Boring 720-004 

Project: P&& Gaseous Dffsion Flant Wag 27fU 
Locatim P a d c a K Y  
Started at on 3-24-98 

Coordinates: -5515;OO E, -2607.98 N 
Geolwst: R. MCovnb 
Surface Elevation: 3 7 M  feet msl 

Completed at  on 3-25-98 I Depth to Groundwater: UA feetbgs Measwed: 

I 
i i g  3 

w i n  

00.0 

00.0 

GEOLOGIC DESCRIPTION 

__ ~~ 

Not sampled 

Same as 13.0 - 15.0 ft. 

Gravel (60%) fine to medium grained, poorly sorted, subangular to  
subrounded, cherty, sandy (20%) medium to coarse grained, poorly sorted, 
cherty to quartzitic, subangular to  subrounded, clay (20x1, dark yellowish 
brown (10YR4/6) 

Sand (90%) fine to  medium grained, moderately sorted, quartzitic, trace 
silt, yellowish brown (10YR4/6) 

Not sampled 

Gravel (60%) poorly sorted, fine to medium grained, angular to  subrounded, 
cherty; sand (20%) poorly sorted, medium to coarse grained, subangular to 
subrounded, cherty and quartzitic, clay (20x1, yellowish brown (10YR5/6) 

5% 

r F 

& 

- 
4 

354.0 

3510 

35q1 

34&9 

344.0 

3419 - 
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I Boring 720-004 

Project: Padca9 &seous Dffusion Flmt Wag 27 RI 
Locatim P - a K Y  
Started at on 3-24-98 
Completed at on 3-25-98 

Coordinates: -55EmE -2607.98 N 
Geologist: R.MComb 
Swface Elevatim 37190 feet msl 

Depth to Groundwater: NA feet bgs Measwed: NA 

35. 

4 0- 

45- - 

ish Tectmol@ly I Grolndwater Elevation: MA feet m/ 
i TotdDeDth: 50.Ofeef 

89 

89 

- 
% 
e 
f! 

,a 

- 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o - 

GEOLOGIC DESCRIPTION 

Not sampled 

Same as 27.0 - 30.0 ft. interval 

~~~~ ~ ~ 

Clay (QOX) ,  trace silt, light gray (10YR7/1) with some yellowish brown \ (lOYR5/6) mottles. moderately firm, sliahtly moist I 
Not sampled 

~~~ 

Gravel (60%) poorly sorted, fine to  coarse grained, angular to rounded, 
cherty with trace quartz, sand (30%) medium to coarse grained. poorly 
sorted, subangular to  subrounded, cherty and quartzitic, clay (10%) 
yellowish brown (lOYR5/8), moist 

Silt (60%) t o  fine and very fine sand, clay (40%). light gray (tOYR7/Q with 
trace brownish yellow (lOYR6/6) mottles, slightly moist, moderately firm to 
soft 

Not sampled 

Clay (951x1, trace silt, olive yellow (2.5YR6/6) mottled olive yellow 
(2.5YR6/8), moderately soft, slightly moist 
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I Boring 720-004 

Proiect P-a? Gaseous Dffuson U a t  Wag 27RI 
Location: P-&KY 
Started at on 3-24-98 
Completed at on 3-25-98 

- Dri Method: Deet Push Technology 

Coordinates: -55E2XE; -2607.98 N 
Geologist: R k c m  
Surface Elevation: 37199 feet msl 

Depth to Gromdwater: NA feet bgs 
Grandwater Elevation: u4 feet msl 

Measured: Iw 

50 

55 

GEOLOGIC DESCRIPTION 

Not sampled 

Clay (90x1, trace silt (10%) light gray (10YR7/1), some yellowish brown 
(10YR5/6) and gray (10YR5/1) mottling, moderately firm to slightly soft, 

slightly moist, becoming more mottled with depth 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-189 
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010 
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010 

o/o 

010 
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1813 - 

Project: Pa&& Gaseous Dffusion Pla7t Wag 27 RI 
Location: PadcEhKY 
Started at on 3-25-98 
Completed at on 3-25-98 
Drhg Method: mect Push Tectnol~gy 
Drhg col 

Boring 720-005 

Coorb\ates: -5620.01 E, -2608.01 N 

%face Elevatim 37179 f e t  ml 

Depth to Groundwater: NA f e t  bgs 
Groundwater Etevattm: NA feet msl 
Totd Depth' 320 feet 

Geologist: a. M2ccwnb 

Measwed: NA 

GEOLOGIC DESCRIPTION 

Not samDled 

Boring started at 7.0 ft. 

Clay (90%) light gray (10YR711) with browish yellow mottling (10YR616). 
some silt, slightly moist 

~~ ~ 

Interval not sampled 

-~ 

Clay (80x1, silty (20%) dark yellowish brown (lOYR416) with gray (10YR611) 
mottles 

~-~ ~ 

Sand (60%) poorly sorted, medium to coarse grained, subangular to 
subrounded, cherty and quartzitic; silt (30x1, gravel (io%), strong brown 
(7.5YR5/8), slightly moist 

164.8 

Bl8 

1598 

557.8 

5568 - 
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Proiect: Pa&& Gaseous Dffusim t%nt Waa 27 RI 

Boring 720-005 

Coordinates: -5620.01 E -2608.01 N 

20, 

25 

30 - 

Location: Pa&&KY 
Started at on 3-25-98 
Completed at on 3-25-98 

Bhg Method: Died push Techwkgy 

1 w - 

IO. 

IO. 

IO. 

IO. 

Geologist: RWComb 
Suface Elevatim 37179 feet msl 

Depth to Grovldwater: NA feet bgs 
Gromdwater Elevation: NA feet msl 

Measured: /u4 

8 
2 - 

189 

189 

189 

189 

I TotdDepth: 320feet 

5 
GEOLOGIC ESCRIPTION 

Interval not sampled 

Clay (50%); gravel (40%) fine to  coarse grained, poorly sorted, angular to 
subrounded, cherty; sand (10%) fine to  coarse grained, subangular to  
subrounded, quartzitic cherty. predominately strong brown (7.5YR4/6) from 
17.0 - 18.0 ft. - changing to gray (10YR5/1) with dark yellowish brown 
(10YR4/6) mottles from 18.0 - 20.0 ft. 

~~ 

' .5-- I:o..,. 
1,': P 
'_ 0 . _. 
,: . .o 
.O'.: 

!:i;o 
,: . '0 

':; 0 
'_ 0 , (' 
l:,';o 
' .O ._. 
,: . '0 

t:;;o 

Gravel (60%) poorly sorted, fine to medium grained, subangular to  
subrounded, cherty; sand (20%) poorly sorted, medium to coarse grained, 
quartzitic and cherty, subangular to  subrounded; clay (20x1, yellowish 
brown (lOYR5I4) changing to strong brown (7.5YR416) with some dark red 
(10R4/8) coated grains, slightly moist. 

.o;; 

.o .. ,' 

'. 0 ,' ; 
I . o  
- - c .  Clay (60x1, silty (40x1, trace medium sand, gray (10YR6/1) with light 

yellowish brown (10YR6/4) mottling, stiff to  crumbly 
- . .  
- , 

Interval not sampled 

Same as 20.0 - 24.0 ft. interval 

Clay (60%); gravel (20%) fine to coarse gravel, poorly sorted, subangular 
to  subrounded, cherty; sand (20%) yellowish brown (10YR5/6) with gray 
(lOYR6/1) mottles 

- 
53 

r P 

35% 

- 
5 

354.8 

3518 

347.8 

346.8 

343s 

342.8 

- 
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I TotdDepb 320fet 

GEOLOGIC OESCRIPTION 

. 

Project: P a x &  Gaseous Dffmon M t  Wag27RI 
Location: P a d c a K Y  
Started at on 3-25-98 
Completed at on 3-25-~33 
DrlEng Method: Lkecf Push Technology 

Some as 28.0 - 20.0 ft. and 20.0 - 24.0 ft. intervals 

Boring 720-005 

Coordinates: -562001 E, -2608.01 N 
Geologist: R*Cc& 
Surface Elevation: 37179 f e t  msl 

Depth to Gromdwater: UA feet bgs 
Groundwater Elevation: NA feet msl 

Measured: NA 

Refusal at 32.0 ft. 
Boring terminated at 32.0 ft. 

Background in CPM is: alpha-0, beta-189 
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Project: Padc& Gaseous affusion M t  Wag 27 RI 
Location: P&&KY 
Started at on 3-31-98 
Completed at on 4-F-98 

Coordinates: -5810.29 E, -2517.37 N 
Gedwst: R.kCCwnb 
Svface Elevation: 37185 feet msl 

Oepth to Gromdwater: NA f e t  bgs M e w e & ,  hlb 

col 
Groundwater Elevation: NA feet msl 
Total Depth: 50.0 feet 

Method: Bect Fush Technu/ugy 

P P 
k e 
L% 

G; - 

Dl0 

010 

010 

o/o 

o/o 

010 

216 

In 

Y O  - 

GEOLOGIC DESCRIPTION 

Interval not sampled 

~~ 

Clay (80x1, silty (20%) light brownish gray (10YR6/2) with yellowish brown 
(10YR5/8) mottles, firm, slightly moist 

Interval not sampled 

Clay (70%); silty to sandy (very fine grained) (30%) light gray (lOYR711) 
mottled yellowish brown (lOYR516) firm 

Interval not sampled 
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Boring 720-006 

Dr 
Dr 
- 

, -- - I Coordinates: - ~~ 

I Geologist: RMcm 

I 
Proiect: P&& Gaseous D f f m  %nt Wag 2 7 ~ 1  
Locatlor 
Started at on 3-31-98 I Surface Elevatmx 37185 feet ms/ 

58n29 € -251Z37 N 

I DepthtoGrotndwater: NAfeetbgs Measured: NA 

I Totd0eptI-t 5U.Ufeet 

- us n IectwolOgY I Grandwater Elevatim NA feet msl 

- 
r 

f . 
E e 
c 
5 

O/: 

- 

O/( 

O/C 

o/c 

o/a 

o/o 

o/o 

3/0 

310 

I10 

1/0 

)/O - 

GEOLOGIC DESCRIPTION 

Sand (60%) poorly sorted, fine to very fine grained, quartzitic; clayey 
(30%), trace gravel (lo%), light gray (lOYR7/2), slightly moist 

Gravel (50%) poorly sorted, fine to medium grained, angular to rounded, 
cherty: clay (50x1, trace fine grained sand, dark yellowish brown 
(10YR4/6) to  grayish brown (10YR5/2), slightly moist 

Interval not sampled 

Same as 16.0 - 18.0 ft. interval 

Clay (70x1, silty (30x1, trace fine sand, brownish yellow (10YR6/8) with 
light gray (10YR7/1) mottles, slightly moist 

Interval not sampled 

Sand (60%) Poorly sorted, fine to  medium grained, subangular to  
subrounded, quartzitic, clayey (40%) light gray (10YR7/2) with yellow 
(10YR7/6) mottling 

Clay (80%) silty (20x1, trace gravel, brownish yellow (10YR6/6) with light 
gray (10YR7/1) mottling, becoming more gravely at base of interval 

\ / 

Interval not sampled I 
I 

. 

p - .c 

!3 
& 

-3559 

-353.9 

-3519 

35QQ 

348.9 

346.0 

349  

143.9 

1419 
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I Boring 720-006 

- 
f 
3 
r - 
& 

40.9 

38.9 

133s 

3319 

328: 

-326.9 - 

Protect: P&& Gaseous DffWn M t  Wag 27 RI 
Location: P&&KY 
Started at on 3-31-98 
Completed at on 4-1-98 
Drlling Method: Lliect Push Teem 
amCompany.=m 

I 

Coordinates: -5BD.20 E, -2517.37 N 

Surface Elevation: 37185 feet msl 

Depth to Groundwater: M feet bgs 
Groundwater Elevation: M feet ml 
Total Depth: 50.0 feet 

Geologist: RWCanb 

Measured: M 

3.0 

0.0 

0.0 

- 

z 0 

d - 

134 

34 

34 

h 

E 
3 
a 

- 

110 

310 

D/O 

010 

010 

010 

010 

010 

GEOLOGIC DESCRIPTION 

Gravel (70%) poorly sorted, fine to  coarse grained, subangular to 
subrounded, cherty, sand (20%) poorly sorted, fine to coarse grained, 
angular to  subrounded, cherty and quartzitic, clay (10%) yellowish brown 

Sand (60%) poorly sorted, fine to  medium grained, subangular to  
subrounded, cherty and quartzitic, siltlclay (40%) yellowish brown 
(10YR5/6) with light gray (10YR7/1) mottling 

\ (10YR516) I 

Clay (80%) silty (20%), trace fine grained sand, yellowish brown (10YR5/6) 
mottled light gray (10YR7/1) and gray (lOYR5/1), firm, slightly moist 

Interval not sampled 

Clay (go%), trace silt (10%) heavily mottled yellowish brown (lOYR5/8), 
gray (10YR6/1), dark yellowish brown (10YR414) and some pale red staining 
(lOR714) firm, slightly moist 

Interval not sampled 
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1 Boring 720-006 

Project: P&& Gaseous Dffwon M t  Wag 27 RI  
Location: Packca9,KY 
Started at on 3-31-98 

Coordinates: -58G'Q E, -25x37 N 

Surface Elevation: 37185 feet msl 
Geologist: RMC& 

Completed at on 4-1-98 I DepthtoGroundwater: NA feetbgs Measured: M 
Erik&! Method: meet Push Technology I Groundwater Ekvatim M feet msl 

company: M k r m  
h 

E n 
Ei v 

9 

E: 
2 

o/o 

o/o 

o/o 

o/o 

o/o 

I TotalDepth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

Same as 40.0 43.0 f t  interval 

Clay (50x1, sandy (30%) poorly sorted, medium to coarse grained, 
subangular to subrounded, cherty and quartzitic, gravely (20%) poorly 
sorted, subangular to subrounded cherty, dark yellowish brown (10YR4/4) 

Clay (SO%), trace silt (10%) yellowish brown (10YR5/6) mottled g a y  
(1OY R6/1) 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-134 
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1 

L 

pro iect 
Locatian: P&&KY 
Started at on 3-30-98 
Completed at on 3-30-98 
orhg Method: meet push TectmolGgy 
ora 

Gaseous affusion Flrant Wag 27 RZ 

- 

m 

h 
3 - 

116 

116 

Boring 720-007 

Coordinates -5626.46 E, -21189 N 
Geologist: ul A b w t  
Surface Elevatim 374.89 feet msl 
Depth to Grandwater: W feef bgs 
Groundwater Elevation: h14 feef msl 
Total Depth: 4610 feet 

Measured: W 

o/o 

0/5 

?of5 

o/o 

3/1 

Y O  

GEOLOGIC DESCRIPTION 

No sampling 0 - 5.0 ft. 

Begin sampling at 5.0 ft. 

Clay, some silt, light gray (lOYR7/2) mottled yellowish brown (10YR5/8) 
moist, stiff 

No Recovery 

Silt, some clay, light gray (tOYR7/1) mottled yellowish brown (10YR5/6), 
moist, stiff 

No Recovery 
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I Boring 720-007 

Pro@: Pack& Gaseous Dffusion FEnt Wag 27 RI 
Location: P&&KY 
Started at on 3-30-98 

Coordinates: -562646 E; -2118.9 N 
Geologist: JAbert 
Surface Elevation: 374.89 feet msl 

Completed at on 3-3598 
Drling Method: meet Push Tectuwlogy 

I TotdDeoth: 461Ufeet 

Depth to Grmdwater: NA feet bgs 
Grandwater Elevation: NA feet msl 

Measwed: Iu4 

1 w 
- 

30.1 

30.1 

30.1 

a 
\ s - 

0 

0 

0 

116 

116 

116 

- 
710 

710 

610 

1810 

510. 

!o/o 

!O/O 

2vo 

15/14 

GEOLOGIC DESCRIPTION 

Silt, with traces very fine sand, light gray (10YR7/1) mottled yellowish 
brown (10YR5/6), moist, stiff 

No Recovery 

Silt, clayey, with 30-40% fine to very fine sand, light gray (10YR7/2), 
moist, firm 

Gravel (55%), clay matrix, some sand, yellowish brown (10YR5/8), moist, 
\ dense (subangular to subrounded) 1 

No Recovery 

Alternating 0.5 - 1.0 ft. thick strata of gravel (60%) subrounded to 
subangular, sand (25x1, silt (15%). dark yellowish brown (10YR4/4) moist, 
dense and sand (50%) silt (35%) clay (15x1, very pale brown (10YR7/4) 
and white (10YR8/1), moist, medium dense 

No Recovery 

- 
55 
r F - 

3iL 

35R9 

354.9 

3524 

3519 

349 

346.9 

344.9 - 
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project: P x W &  Gaseous Dffwion Rknt Wag 27RI 
Location: P x W a K Y  
Started at on 3-30-98 
Completed at on 3-30-98 
Drll Whocl Lliect Push Tecru?ology 

i 

C 
I 

4 
E 
ll. - 

3811 

14M 

31: 

721 

012 

6/3 

012 

016 

o/o 

010 

Boring 720-007 

Coordinates: -5326.46 E; -2/B..9 N 
Geolog'st: UI Abert 
%face Elevatim 37489 feet msl 
Depth to Grolndwater: A!4 feet bgs 
Groundwater Elevation: NA feet msl 
Totd Dmth: 490 f-t 

Measured: 1\14 

.--. 
I - 

P 
r F 

jtlce 

- 
G 

3419 

-339.0 

3 x 9  

334.0 

3319 

-320.9 - 

GEOLOGIC DESCRIPTION 

Clay, silt, with 20-30% fine to very fine sand, yellowish-brown (10YR5/3) 
with light gray mottling (10YR7/1), moist, stiff (sand content increases with 
depth) 

No Recovery 

Silt, clayey, with 25% fine sand grading to sand (BOX), medium to coarse 
grained, with gravel (35-45%) medium to fine grained, with 5 1 0 %  silt and 
clay, yellowish brown (10YR513) to  gray (IOYR6/1) moist, stiff to dense 

No Recovery 

Clay, silty, light yellowish brown (2.5Y6/4) mottled light gray (2.5Y7/1), 
moist, stiff 

No Recovery 
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Proiect: P&& Gaseous Dffmon fXnt Waa 27 RI  

Boring 720-007 

Coordhates: -562646 E -2/18.9 N 

50. 

55 

60 - 

L o c a t i  P&*KY 
Started at on 3-30-98 
Completed at on 3-30-98 
Drllina Method: meet Fush T e c t m l ~ i ~ v  

0 

- 

Geologist: UlAbert 
Surface Elevation: 374.89 feet msl 
Depth to Gromdwater: NA feet bgs 
Grcundwater Elevation: NA feet msl 

Measwed: h14 

I TotdDepth: 461Ufeet 

GEOLOGIC DESCRIPTION 

Same as above grading to sand (65%) fine to very fine with 35%, silt and 
clay light gray (10YR7/1), moist, firm 

Boring terminated at 48.0 ft. 

Background in CPM is: alpha-0, beta-116 
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1 Boring 720-008 

Proiect: Pack& Gaseous Dffuwbn Fknt Wag 27 RI 
Location: P W a S K Y  
Started at on 3-11-98 
Completed at cx) 3-12-98 

Method: dried pclsh Technology 
cc m y :  MWlkJLx 

Coordinates: -5385.04 E, -2124.84 N 
Geologist: JAbert 
Surface Elevation: 374.Q1 f e f  msl 

Oepth to Groundwater: NA f e f  bgs 
Grcundwater Elevation: NA feet m/ 
Tot4 Depth: 34.0 feet 

Measured: Iu4 

h 

E a a 
v 

- 

o/o 

D/O 

o/o 

o/o 

Y O  - 

GEOLOGIC DESCRIPTION 

No Sampling 0 - 10 ft. 

Silt, some clay, light gray (2.5Y7/1) mottled light yellowish brown (2.5Y6/4) 
moist, stiff (Natural Soil) 

No Recovery 
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Boring 720-008 

Project: P W &  Gaseous Dffmon M t  Wag 27 RZ 
Location: P&&KY 
Started at on 3-11-98 
Completed at on 3-12-98 
Or- Method: meet Push Tectm&y 

Coordinates: -538504 E, -2124.84 N 
Geologist: JAbert 
Surface Elevation: 374.91 feet msl 

Depth to Grmdwater: NA feet bgs 
Gfcundwater Elevation: NA feet N/ 

Measured: /w 

- 

1 w 
- 

00. 

00. 

30.1 

1 TotalDeDth: 34.0feet 

GEOLOGIC DESCRIPTION 

Silt, trace very fine sand, grading to clay at approximately 17.5 ft., light 
gray (10YR711) mottled yellowish brown (10YR5/6), firm to hard, moist 

No Recovery 

Alternating 0.5 - 1.0 ft. thick strata of silty clay (35%) gravelly sand 
(35%), and sandy silt (30%), light gray (10YR7/1), yellowish brown 
(10YR5/8), and light yellowish brown (2.516/4), moist, dense 

No Recovery 

Sand (BOX), medium to coarse grained, gravel (40%) subrounded to 
subangular, yellowish brown (10YR518) moist, dense 

No Recovery 
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5 
GEOLOGIC DESCRIPTION 9 

-.... 
Sand (60%); silt (40%) with occasional (.3 - .4 ft.) zones of gravel (60%) 
with saod, clay matrix, brownish yellow (10YR6/6) and very pale brown 
(10YR7/3) moist, dense, with occasional light gray mottling and gravel 

zones 

-..... 
-..... - ...- 
-..... 
_....- 
-..... 
_....- 
-..... 
. -. . . . . 
_....- 
.-. . . . . 
-....- 
.-..... 
-....- 
.-..... 

Background in CPM is: alpha-0, beta-153 
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I 

pro iect: Pa&& Gaseous Dffusion FYmt Wag 27 RI  
Locatim Pa&c&KY Geologist: JAbert 
Started at on 3-K)-98 
Completed at on 3-11-98 
DrMg Method: meet Alsh Techwlogy 

Coordinates: -5ltQ92 E - 2 S P  N 

%face Elevation: 37501 feet ml 
Depth to Grandwater: NA feef bgs 
Groundwater Elevatim /u4 feet msl 

- 

Measured NA 

I Boring 720-009 

010 

010 

010 

010 

010 - 

I TotdDeDth: 480feet 

GEOLOGIC DESCRIPTION 

No Sampling 0 - 5 ft. 

Silt, clayey, light gray (tOYR7/2), mottled yellowish brown (10YR5/8), moist, 
stiff (Natural Soil) 

Not SamOled 
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I Boring 720-009 I 
Project: P e a +  Gaseous Dffusion FEnt Wag 27 RZ 
Location: P&&KY 
Started at on 3-D-B 
Completed at on 3-11-98 

Coordinates: -5119.92 E, -2195.P N 
Geologist: JAAbert 
Suface Elevation: 37501 feet msl 

DeDth to Gro\ndwat€f: Iw feet bas Measured: NA 

20 

25 

30- 

ish Techndogy I Groundwater Elevation: ~w feet msl 
I TotdDeoth: 4610feet 

tu 

1 0 
i? - 

181 

181 

181 

% 

z 
G 
d 

9 

6 - 

010 

010 

010 

010 

010 

010 

010 

010 

010 

010 - 

GEOLOGIC DESCRIPTION 

~ 

Silt, clayey to  clay, silty, olive yellow (2.5Y6/6) and yellowish brown 
(lOYR5161, moist, .stiff 

Not Sampled 

o' ,, : ( 
), ' . 

Sand (40%), medium to fine, gravel (301x1, subrounded to subangular. silt 
and clay (30%), yellowish brown (10YR5/3), moist, dense (poorly sorted) 

0 

0. ( 

0. c 
), ' ' 

), ' ' 

0 1  

0. c 

Not Sampled 

, 
Sand (75%), medium to fine grain, gravel (20%) subrounded to subangular, 
trace silt, yellowish brown (10YR5/8), moist, dense, (grades from sand to 
sand with gravel) 

O.' 

'iO 
'. '. 0 

0. G 
Clay, silty, traces sandlgravel, yellowish brown (10YR5/8), mottled yellow 

- (2.5Y7161, moist, stiff I 
Not Sampled 1 
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I 

Proiect Pa&& Gaseous Dffmbn M t  Wag 27 fU 
Location: P&&KY Gedcgist: JAbert 
Started at on 3-D-98 
Completed at on 3-11-98 
Drmg Method: lliect Push Technology 

Coordinates: -5ttQ92 E, -2195.P N 

Wace Elevation: 37501 feet msl 

Depth to Grolndwater: h!A feet bgs 
Groundwater Elevatim h!A feet msl 

Measured: M 

.. 

I Boring 720-009 

I TotdDeoth: 4610feet 

~~ . . .  .4 .  . . .  

. . .  

. . .  
, %. 

. . .  

GEOLOGIC DESCRIPTION 

Silt, clayey, grading to  clay, silty (with 25% subround gravel in lower 0.5 
ft. (32.5 - 33.7 ft.]), yellowish brown (10YR5/6), mottled light gray 
(10YR7/1), moist, stiff 

Not SamDled 

Clay, silty, yellowish brown (10YR5/6), moist, stiff (poor recovery due to 
sample being stuck in sampler) 

- - 
- - 
- - 
- - 
- - - 

Not Sampled 

' ' " 

. . . A  

Silt, clayey, grading to  silt with 20 - 25% fine sand, light yellowish brown 
(10YR6/4), mottled yellowish brown (lOYR5f6) moist, firm to stiff 

. %. 

Not Sampled 1 
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I TotdDeDth: 4610feet 

4 1  
GEOLOGIC OESCRIPTION 

. . .  ' 

. . .  , 
Silt, sandy, pale yellow (2.5Y7/3), trace black (2.5/1), moist, firm (sampler 
was full 4 ft. material was soft, silty clay that appeared to be slough) 

' 4.  

. 4 .  

. .  
' 4 '  
. . .  
. 4. 

. . ., 
' 4.  
. . .  

Boring terminated at 48.0 ft. 

Background in CPM is: alpha-2, beta-181 
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I Boring 720-010 

Project: Pack& Gaseous f3ffw'on M t  Wag 27 RI 
Location: P&*KY 
Started at on 5/1V. 
Completed at on 5/W@ 
Orlling Method: W WdRewse A& Rota'y 

Coordinates: -4900.72 E, -2225159 N 
Geologist: Mbert 
Surface Elevation: 374.35 feet msl 

Depth to Grandwater: NA feet bgs 
Grandwater Elevation: NA feet msl 

Measured: u4 

Rm co 1 
0 
c( 

z f l r n  

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

Crushed limestone gravel (fill) I I  
* .  . '' Silt, clayey, some medium grain sand, dark yellowish brown (10YR4/6) . .* .  
* .  . ( 1  

. .*. 
* .  . ., 
. . *. 

Silt, some fine sand, trace gravel, yellowish brown (tOYR5/8) 
* .  . _ d  

-1- . . 1. 

4 . .  .# 
. , f .  

4 . .  . 1  

. .*. 
* .  . .. 
. . f .  
* .  . . 1  

. . f .  
4 . .  ., 
. . *. 
* . . . A  

. .*. 
* . .  .. 
p: ' '0 . '.o:,. 
6:: 9 . .. 0 . ; 
. '. 0 . ,' 

. .. 0 . ,' 

Gravel (50x1, medium to  fine subangular to  subrounded, sand (35%) medium 
grained, silt (15%) yellowish brown (tOYRW8) 

6: .. p 
6: _. 10 
,o: _. p 

Sand (65%) medium to fine grained, gravel (20x1, silt (15%) light yellowish 
brown (10YRW4) 

si 
r e - 
2 - 

3734 

3 a 4  

354.4 

346.4 

339.4 

134.4 - 
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Proiect: Paclrcd, Gaseous Dffm'on Bmt Wag 27 RI  

Boring 720-010 

Coordinates: -4m.72 E -2229.59 N 

f Revers? A t  Rotwy I Groundwater Elevation: NA feet msl 

Location: P&&KY 
Started at on 5/1l/G8 
Completed at on 5/WM 

GEOLOGIC ESCRIPTION 

Geologist: JAbert 
Surface Elevation: 374.3 feet msl 
Depth to Gromdwater: NA feetbgs Measured: M 

. .  
, 4  

. .  
' 4  
. .  
' +  
. .  
. 4  
. .  
' +  
. .  
. 4  

. .  
' 4  

. .  
' 4  
. .  
' 4  
. .  
' 4  
. .  
. 4  

' '0 
6 1,. 
: :? 
0 .. 

Silt, with some very fine sand, pale yellow (2.5Y7/4) 

Gravel (65-70%) subangular to subrounded; sand (25-3031; silt (5-10%) 
yellowish brown (20YR5/6) 

Poor recovery-traces of clay, light gray (7.5YR7/2) recovered (silt and 
clay with some fine sand?) 

No recovery (silt and clay with some sand?) 

~ 0 0 ,' .o : 

0 (.' 
' '0 

. .  ' '0 
0 ..' 
. .  ' '0 
0 ,.' 
. .  ' '0 
0 ..' 
. .  '0 
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I Boring 720-010 

Started i 
Complete 

85- 

00- 

05- 

100- 

105 

110 

11: 

12( 

'2 E, -222Q59 N 

35 feet ml 
: UA feetbgs Measured: UA 
r UA feet msl 

lbert 

It 

I GEOLOGIC DESCRIPTION 
k h  
g i g  

0 :  _' :o 
. .. 0 , _' 

0: .'o Gravel, same as above 

Gravel (65-70%) subangular to subround; sand (25-301) medium to fine 
grained; silt (5%) yellowish brown (10YR5/6) 

:.,o ._ .'I 
1 Poor recovery-trace of silt and clay, light yellowish brown (10YR6/4) 

...- .... 
_....- 
...- .... 
-.... 4 . 
-.... 
...-..... 
. . _ _ . .  . .. . .. 
: . .' : . . Sand (05%) fine grained; Silt (10%) Yellowish red (5yR5/6) . .  . . . . . . .  . ,. . . . ; . , . .  . .: . 
. .. . .. 
. _: . 
. . . _ . .  . . .  . . .  . . . . . .  . .  ', ..". . .  . _: . . . . . . .  

/- .! : . . : : . . _ .  . . . . . . .  . ; .. . ,'. 
. .: . . . . . . .  ;I , .. . . .  

* . . .  
. . *. 
* . . .  
. . * .  
* . . .  

dark gray (10YR4/1) 

Silt with some very fine sand and clay, dark gray (N4/), micaceous 

'Q4 
ra4 

73.4 

I I 
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Proiect: Pack& Gaseous Dffwon M t  Wag 27 RI 

~~ 

Boring 720-010 

Coordinates: -4900.72 E, -222Q59 N 

Method: 
co 

Location: P&a$KY 
Started at on 5/1l/W 
Completed at on 5/P/!23 

' Revme A# Rotsy 
I TotdDepth: 1510feet 

GEOLOGIC DESCRIPTION 

Geologist: UlAbwt 
Surface Elevatim 374.35 feet ms/ 
Depth to Grombtater: NA feet bgs 
Grandwater Elevation: NA feet md 

Measured: NA 

Sand, very fine grained; silt with traces of clay, dark gray (N4/), 
micaceous 

Same as above with occasional cemented lenses and traces of pyrite and 
lignite 

Clay, some silt, trace very fine sand,.dark greenish gray (10Y3/i). stiff 

Sand, very fine grained with some silt and clay, dark greenish gray 
(iOY 3/11 

Boring terminated at 151 feet 

Background in CPM is: not available 

53.4 

36.4 

33.4 

!23.4 

- 
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Project: P e a  Gaseous Dffusion M t  Wag 27 RI 
Locatim P a c k a K Y  
Started at on 5/15/98 
Completed at on 5/16/98 
Drl Method: Dud W d  Reverse Ab Rotay 

5 

Boring 720-011 

Coordinates: -499111 E. -22B46 N 
Geologist: JAbert 
Surface Elevation: 374.97 feet msl 
Depth to Grocndwater: M feet bgs 
Groundwater Elevation: M feet msl 

Measured: h!4 

10 

15 

20 

25 

30 

35 

40 

I TotdDepth: 142.5feet 

GEOLOGIC DESCRIPTION 

Concrete slab 

Silt, clayey, with 5-10% fine to very fine sand, very pale brown (10YR7/4) 

Sand (40%) and gravel (40%) with silt (20x1, very pale brown (10YR714) 

Silt, some clay with trace sand and fine gravel, brownish yellow (lOYR6/8) 

Silt, trace to some fine sand and trace gravel, brownish yellow (10YR6/6) 

Gravel (50%); sand (25%); silt (25x1, brownish Yellow (10YR6/8) 

No recovery - possibly silt and sand 
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1 Boring 720-011 

ComQleted at on 5/B/98 

I Reverse Ak Rotzv 

I 
Proiect: P e a  Gaseous Dffusiun M t  Wag27RI I Coordhates: -499111E. -2298.46 N 

Depth to Groundwater: NA feet bgs 
G r W a t e r  Elevation: MI feet msl 

Measured: M 

Location Pa&&KY I Geologist: JAbwt 
Started at on 5/5/98 I Wace Elevation: 374.97 feet md 

Method: WI 
I Totd Depth: 142.5feet 

GEOLOGIC DESCRIPTION 

No recovery, same as above 

No recovery - possibly clay 

Clay, sandy, pale yellow (2.5Y7/4) (poor recovery) 

Sand, some silt, trace fine gravel, pale yellow (2.5Y7/4) to  grayish brown 
(2.514/2) (poor recovery) 

Gravel (65-703) medium grain subround to subangular, sand (25-30%) silt 
(5x1, brownish yellow (10YR6/6) 

Gravel (70%) subround to subangular, sand (251x1, medium grained, silt (5451, 
yellowish brown (10YR5/8) 

IR 

lt2.5 

110 

107.5 

- 
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Boring 720-011 

Project: Pa&& Gaseous LWffmion E n t  Wag 27 RI  
Location: Pa&*KY 
Stwted at on 5/5/98 
Completed at on 5/B/98 

Coordinates: -4QQlll E, -229846 N 
Geologist: J A W t  
Surface Elevation: 374.97 f e t  msl 

oepth to Gromdwater: NA feet bgs Measued: M 

M 

t3 zlu 

85- 

QO- 

05- 

100- 

105- 

110- 

115- 

120- 

L - 

-1- 

-/- 

Gravel and sand, same as above 

Gravel (6570%) subround to subangular, sand (25-30%) medium grained, 
silt (5%). yellowish brown (iOYR5/8) 

McNairy at Q8.5 feet 

Sand, fine grained, some silt and clay, yellow (2.5Y7/6) 

Sand, medium to fine grained, brownish yellow (10YR6/6) 

. . .  .:;.;...;I . . . . .  
. . , . .  . . . . .  . . .  . .  . .  

Sand, medium to fine grained, brownish yellow (iOYR6/6) to  yellowish red 
(5YR5/8) 

. _  . . . _ . .  . . . . .  . . .  . .  .: . . . . . .  . . . . .  . . .  . .  . _. . . . _ . .  . . . . .  . . .  . .  _ _ .  . . . . . .  . . . . .  . . .  . .  . . . .  
., .: . _ .  . 
. . . . .  . . . . .  
. . _ . .  . .  _ . .  . . .  , .  . . . .  . . . . .  . . . . .  . . .  . .  .; . . . . . .  . .  , . .  . . .  . .  . . . .  . . _ . .  .. , . .  . . .  . .  .: . . _ _ . _  .. _ . .  . . .  . .  .: . . . _ . .  . . . . .  . .  1 . .  _: . . . . . .  
, _ . .  ' 

, 

- 
Silt, some very fine sand, dark gray (2.5YR4/1), micaceous 

Clay, silty, trace to  some very fine sand, dark gray (2.5Y411) 

% '  - 
- 
- 
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I Boring 720-011 

P r o m  Pack& Gaseous Qffwbn FEnt Wag 27 RI 
Location: Pa&&KY 
Started at on 5/5/98 
Completed at on 5/8/98 

Coorcknates: -49.91 11 E; -2296146 N 
Geologist: JAbert 
Surface Elevation: 374.97 feet msl 

Depth to Grmdwatw: NA feet bgs Measured: NA 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

Reverse A$ Rotay I Grandwater Elevation: NA feet m/ 
I TotdDeoth: 142.5feet 

GEOLOGIC DESCRIPTION 

Sand, fine to very fine grained, some silt, grayish brown (2.5Y5/2) 

~ ~~~ ~ 

Silt and sand, fine to very fine grained, trace clay, dark grayish brown 
(2.5\14/2), with trace cemented laminae, pyritic, lignitic, and micaceous 

Clay, silty, dark greenish gray (10Y3/1) (possilbe levens mbr) 

~~ ~ 

Boring terminated at 142.5 feet 

Background in CPM is: not available 
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I 1 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 
I 

I 

1 
f l  
'i 

L 

I Piezometer 720-012 

. 2 c  
- -  

7 
Clay and silt, approximately 10% sand, fine to 
medium subangular moderately sorted, soft, - 
brownish yellow (lOYR616) 

- -  
- -  - -  
- -  - -  
- -  - -  
- -  
- -  
- -  - -  

I- - -  - -  
- -  
- -  
- -  
- -  
- -  - - 
- -  
e - moderately sorted 

Same as 0 - 15.0 11. but apProximatelY 10-2OX 
118-3/4 inch chert gravel, subrounded 

- -  

- -  
Silt and clay with approximately 10-30% medium 
to very coarse sand, angular, poorly sorted 
and approximately 10-20% 118-112 chert gravel 
angular, poorly sorted, soft, brownish yellow 

4 . .  .c 
. . * I . .  

* .  , ,* 
. . *. . 
c . . .4  

. . * . .  (1OY R6/6) 

" 4 . ;  

4 . .  .4 

C . " C  
. . * . .  
4 . .  .* 
. . *. . 

4 . .  .C 
. . *. . 

4 . ' . 4  
Silt and sand fine to medium subangular to  

. . , moderately sorted, soft yellow (10YR716) 
approximately 5-10% 118-112 inch chert gravel -1- c . . .4 

. . * . .  
4 . .  .c 
. . 4 . .  

4 . ' . 4  
. . *. . 

C . .  .c 
. . * . .  

C . ' . C  
. . C .  . 

4 . .  .4 
. . * . .  

4 . .  .c 
. . *. . 

555 I 

- 

WELL DIAGRAM 
GEOLOGIC DESCRIPTION 
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Piezometer 720-012 

Project: Pa&c& Gaseous Dffmon F)ia?t Wag 27RI 
Location: PacWaKY 
Started at on 4-29-98 
Completed at on 5-2-98 
Drlling Method: dud W a l  Reverse A# Rotwy 
Drllingcompany: 

Coordinates: -562.50 E, -2730.98 N 
Swface Elevation: 37353 feet msl 

TOC Elevation: NA feet msl 
Depth to Gromdwatw: M feet T K  
Grandwater Elevation: NA feet msl 
Total Depth' 1450 feet 

Measured: M4 

Geologist 

45- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 

I ~ d ~ c r e e n :  to feet 
I 

GEOLOGIC DESCRIPTION 

Silt, same as above 

Same as 28.0 - 55.0 ft. but gravel at 
approximately 10-20% 

Silt and sand fine to medium, subangular 
moderately sorted light gray (10YRTIl)  soft 

WELL DIAGRAM 
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1 
Piezometer 720-012 

Protect: P e a  Gaseous Dffusion M t  Wag 27 RI  
Location: P e a K Y  
Started at on 4-29-98 
Completed at on 5-2-98 
ailing Method: Dhd WdReverse M Rotay 
~ i l i n g C o m P ~ y :  m m  

f, 3 m  

85- 

90- 

95- 

100- 

105- 

110- 

115- 

120- 

I 

' W  

1 ,i 
Coordinates: -5152.50 E, -2730.98 N 
Surface Elevation: 37353 feet msl 

Depth to Groundwater: NA feet Tar: 

Groundwater Elevation: NA feet m/ 
Total Depth: I450 feet 

Measwea 

I wellscreen: to feet 
- 8  I 
-' I I 

1 0 0  

GEOLOGIC DESCRIPTION 

Gravel chert 1/8-1/4 inch subrounded 
subangular, moderately sorted approximately 
30% silt and clay dark brown (10YR3/3) brown 
(IOY R5/3) 

large clean gravel 

. _: _ .  

. . .  . , _,. . .  . 

Very coarse sand, angular, sorted 
approximately 10-20% chert gravel subangular 
moderately sorted, approximately 10-20% silt 

.. . .. . . . .,. . .: . .  

, . . . . , . . . .  . .. . - - - - - -  very dark gray (lOYR310 
Clay with approximately 5% micaceous. stiff, 

- -  - -  - -  - -  - -  
- -  - -  
- -  
- -  - -  
- -  
e- - - - - greenish gray (10YR311) 

Clay with approximately 10% medium sand, 
subangular moderately sorted stiff dark 

- -  
Silt and sand, fine, well sorted, subangular soft, 
very dark gray (5YR3/1) 

5 . .  .5 
. . 5 .  . 

c . .  .c 
. . + . .  -/- 

WELL DIAGRAM 

r 
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, 
Piezometer 720-012 

Project: P e a ?  Gaseous Dffwbn FEmt Wag 27RI 
Location: P e a K Y  
Started at on 4-29-98 
Completed at on 5-2-98 

Drllng Method: dvd WdReverse A& Rotcry 
DriingCompany: MkrD-mg 
Geologist: Ll D - 

Coordinates: -55250 E; -2730.98 N 
Suface Elevation: 37353 feet ml 
TOC Elevation: M feet msl 
Depth to Growlwater: M feet TCX: 
GroundwaterElevation: M feetml 
Total Depth: 1450 feet 

Measured: M 

125 

130 

135 

140 

145 

150 

155 

160 - 

-/- 

-I- 

GEOLOGIC DESCRIPTION 

Silt, same as above 

Clay with approximately 10% micaceous, stiff, 
very dark gray (lORY3/1) 

Boring terminated at 145.0 ft. 

Background in CPM is: not available 

Bl.5 

!20.5 

WELL DIAGRAM 
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I I 

pro pct: Pack& Gaseous Dffuion M t  Wag 27 RI 
Location: P - a K Y  
Started at on 4-29-98 
:ompleted at on 4-30-98 
X h g  Method: Dud Wd Reverse AL Rotay 
lrhgcompany. MJkDm7 

Coordinates: -593l03 E, -241782 N 
Surface Elevation: 37251 feet msl 
TOC Elevation: M feet msl 
Depth to Groundwater: M feet TCX: 
Groundwater Elevation: NA feet ms/ 
Total Depth: 137.0 f e t  

Measwed: h!4 

I 
bologist J A b  

E a  - 

5 

Piezometer 720-013 

WelScreen: to feet 
I 1 %  

t 

5- 

10- 

15- 

20 - 

25- 

30- 

35- 

40- 

13, 

i3 
M GEOLOGIC DESCRIPTION 
E 

- -  
- -  - -  
- -  - -  
- -  - -  
- -  

Clay, silty, yellow (10YR7/6) - -  
- -  - -  
- -  
- -  
- -  - -  
- -  

Silt with sand and medium to fine gravel 
(20-30%), strong brown (7.5YR5/8) 

* .  , .4  
. . *. . 
4 ' . . 4  
. . * . .  . 

4 . .  . .* 
. . * . .  
* . .  .* 
. . * . .  

* . ' . 4  
. .*.  . 
4 . .  .* 
. 2 . .  

4 . .  .* 
. . . .  

Clay, silty to sandy, brownish yellow (10YR618) 
- -  - - I to yellow (10YR7/6) - -  
- -  - -  
- -  - -  
- -  
- -  - -  

L 

. . . . . . .  
Sand, silty and gravelly, Strong brown 
(1OY R 5 / 8 )  

. . . . . . .  . . . . .  . _: . .  . . . . . . .  l(::.:::.1 . . . .  

. . . . . . .  . . . . . .  

. . * . .  

I 

'80.5 

35a5 

340; 

-335 

- 
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Piezometer 720-013 

Project P e a  Gaseous Dffw'on Rant Wag 27 RI 
Location: P e a K Y  
Started at on 4-29-98 
Completed at on 4-30-98 
Or- Method: dud W d  Revme A t  Rotay 
OrllingCMpany: mmMg 

Coordinates: -593103 E; -241Z82 N 
Swface Elevation: 37251 feet md 

TOC Elevation: h!4 feet msl 
Depth to Groundwater: h!4 feet TCX: 
Groundwater Elevatim h!4 feet msl 
Total Depth: 87.0 feet 

Measured: h!4 

I Wellscreen to feet 

WELL DIAGRAM 

C .  . .4  

. . $ . .  

C . ' . C  

. . $ . .  

C .  ' .* 
. . + . .  

C . ' . C  

. . + . .  
C . ' . C  

. . * . .  
C .  . .z 
. . $. . 

C . ' . C  

. . $ . .  
C . .  .4 
. . $ .  . 

C . ' . $  
. . $ . .  

C . ' . C  

. . + . .  

Silt, same as above 

-/- 

. . . .  - - - _  Clay, silty, strong brown (7.5YR5/8) 
- - .  - -  

. * . . . *  
. . C . .  Silt, some clay and fine sand, very pale brown 
+ .  . .+ (lOYR7/4) 
. . * . .  

. . . . . . .  . . . . . . .  . . . .  . : .. ;, 
. .  . . . .  . .  . . . .  (lOYR7I3) to brown (10YR5/3) 
' . . . .  . .  .: . .  

. . . . .  . . . .  
. .  . . with bailes for VOA screen oNy 

Sand, fine to very fine, silty, very pale brown 

Note: Groundwater sample from 62.0 - 67.0 ft. 

. . . . . . .  . . . . . . .  

. . . . . . .  . . . . . . .  

. . . . . . .  . . . . . .  interval consisted of grab sample collected . . . .  . . . . . . .  . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . . . .  . . . .  . .  . .  . . . .  . . . . . . .  . . . . . . .  . . . .  . .  . .  1;; ;:;, :..'I 
. . . .  . . . . . . .  

Gravel (75%) subrounded to subangular, sand 
(20%) (medium to fine), silt (5%) strong brown 
(7.5YR5/8) 

-3M5 

T 
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I I 

Pro@: Pack, Gaseous Dffusion mt Wag 27 R I  
Location: P a c k a K Y  
Started at on 4-29-98 
Completed at on 4-30-98 
Drbg Method: LW W a l  Reverse A i  Rotsy 
Irlingcompany: R w m h 7  

Piezometer 720-013 

Coordinates: -593f03 E; -2417.82 N 
Surface Elevation: 37251 feet msl 
TOC Elevatian: NA feet msl 
Depth to Groundwater: N4 feet TOC 
Grandwater Elevation: N4 feet m/ 
Total Depth: MZU feet 
Wd Screen: to feet 

Measured: hbl 

jed 
7 
- 
! 
L - 

85- 

00- 

05. 

100 

105 

11( 

ll! 

121 - 

1 
d 0 

d - 

- 

i -  

. 

-1- 

T 
. .  o:., '.o: 

- - gray (10~~4 /1 )  
- - 

. .  . n . .  

Clay, some silt, traces very fine sand, dark 

Mc Nairy formation at 95.0 feet 

Silt, some very fine sand, dark gray (10YR4/1), 

- -  
- -  
- -  
c . .  .4 
. . $ . .  

. .4 micaceous 
. . $ . .  

% .  . .$ 

. .$ .  . 
c . .  .$ . . . . . . .  . .,.; .( .  
'; .. _ _  .. . Sand (fine to very fine), silty, yellowish brown . . . . . . . 
, . . , . . , . . . .  . . . .: . _  (10YR5/8) . . . . . . . . .  . .  .,,,..,. . .: . .  . . . . . . . 

Clay, some silt, traces very fine sand dark gray - -  
- - I (10~~4/1)  
- -  

Silt, some very fine sand, dark gray (10YR4/1) 
micaceous (with traces pyrite) 

$ .  . .$ 

. . $.  . 
4 . .  .4 
. . $. . 
c . .  .4 
. . $ . .  

4 . .  .$ 
. . $ . .  
2.. .4 
. . & . .  

4 . .  .% 
Silt with some very fine sand and clay laminae, 
micaceous, dark gray (10YR4/1) , . $. , 

4 . .  .4  

. .  . .  

GEOLOGIC DESCRIPTION 
e n 

Gravel, same as above 

WELL DIAGRAM % 
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Piezometer 720-013 

Proiect: P&& Gaseous Dffw'on h t  Waa 27 R l  Coordinates: -593103 E -241732 N 

Started at  on 4-29-98 
Completed at on 4-3-98 
0- Method: Dud W d  Reverse A i  f fotzy 

I ~dScrewc to feet 

TCC Elevation: NA feet msl 
Depth to Grandwater: Iu4 feet TCX: 
Groundwater Elevation: NA feet msl 

Measured: Al4 

GEOLOGIC DESCRIPTION 

Silt, same as above 

Sand, fine to very fine, silty, micaceous, with 
cemented lenses of sandstone, dark gray 
(5YR4/1) and light gray (5YR7/2) 

Sand, fine to very fine, silty, dark gray 
(10YR4/1) with traces pyrite and lignite 

Silt, sandy (very fine), olive gray (5YR5/2) 

Possible levens MW at 136 ft. 

Boring terminated at 137.0 ft. 

Background in CPM is: not available 

WELL DIAGRAM 

r 
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1 Boring 720-014 

pro iect: P&& Gaseous Dffusion Umt Wag 27 RI 
Location: P&&KY 
Started at on 4-/4-W 
Completed at on 4-17-98 
Drlina Method: ckw' wEJRevet.se b Rofzy  

Coordinates: -5930.34 E, -226573 N 
Geologist: d A W f  
Swface Elevation: 37285 feet msl 

Depth to Gromdwater: M feet bgs 
Groundwater Elevation: NA feet md 

Measured: M 

Drllng cc 
u 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

[ Total Depth: 14ZO feet 

GEOLOGIC DESCRIPTION 

Note: analytical samples are groundwater 

Silt, clay, yellowish brown (10YR5/6), stiff (poor recovery) 

Silt with 25-40% medium to fine gravel, some sand, yellowish brown 
(lOYRS/6) medium dense 

Silt, sandy, reddish yellow (7.5YR6/8), firm to stiff 

~~ ~~ ~ ~ 

Sand, medium to fine, silty, brownish yellow (10YR6/6), medium dense, (with 
traces gravel) 
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Boring 720-014 

Proiect: P&a9 Gaseous D f f M  Fmt Wag27RI 
Location: P&&KY 
Started at on 4-14-98 
Compkted at on 4 - F M  

Coordinates: -5930.34 E -226573 N 
Geologist: clAbert 
surface Elevation: 37285 feet msl 
Depth to Groundwater: NA feet bgs Measured: Ab4 

t Ff  
Bz - 

4 5- 

50 

55 

60 

65, 

70 

75 

80 - 

Method: 
co 

~ 

ld wd Reverse M RotHy I 
1 TotdDepth: 14ZOfeet 

Groundwater Elevation: NA feet m/ 

I 

GEOLOGIC DESCRIPTION 

Clay, silty, brownish yellow (lOYRW8). stiff (with some fine sand) 

Sand (medium t o  fine), silty, traces gravel, brownish yellow (10YR6/8) 

Sand, fine, silty, traces gravel, pale yellow (2.5Y7/3), dense 

Sand, gravelly, pale yellow (2.5Y 7/31, dense, (poor recovery) 

Gravel (85%) subrounded to subangular, sand (30%) medium to fine grained, 
silt (approximately 5x1, pale yellow (2.5Y7/4), dense 
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Boring 720-014 

Project: P a c a  Gaseous Dffusiion Fknt Wag27RI 
Location: P a c k a K Y  
Started at on 4-14-98 
Completed at on 4-17-98 
DrHq Method: Ckld-WRewrse A# Rotgy 

Coordinates: -593034 .E -226573 N 
Geologist: JAbert 
Surface Elevation: 37285 feet md 

Depth to Groundwater: NA feet bgs 
Groundwater Elevation: M feet md 
Total Omtk /4ZU feef 

Measured: M 

85 

90 

95 

100 

105- 

HO- 

115- 

120- - 

GEOLOGIC DESCRIPTION 

Gravel (65%) subangular to subrounded, chert, sand (30%) medium grained, 
silt (<5%), yellowish brown (10YR5/8) dense 

McNairy formation at approximately 00.0 feet 

Clay, silty, dark gray (iOYR4/i), stiff, (poor recovery) 

No cuttings recovered assume clay and fine sand 

Clay, silty with fine grained sand, dark gray (iOYR4/i), micaceous, firm 
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I Grandwater Elevation: NA feet msl 
~ 

!Reverse A i  Rotay 

Project: Pack& Gaseous Gffusion m t  Wag27RI 
Locatim P a c k a K Y  
Started at on 4-l4-98 
Campleted at on 4-17-98 

m 

Boring 720-014 

Coordinates: -5930.34 E, -226573 N 
Geologist: JAbert 
Suface Elevatron: 37285 feet msl 

Depth to Gromdwater: NA feet bgs Measured: MI 

t;; p 3 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

I TotdDepth: MZUfeet  

GEOLOGIC DESCRIPTION 

DrklgMethod: ck/d 
DrlcngQ 

0 

k 
$ 3  3 u  

Sand, fine grained, cemented, grayish brown (10YR5/2), dense (sandstone) 

Sand (75%) fine grained, silt (25%) dark gray (10YR4/1) (with carbonized 
organics) (poor recovery) 

Silt, clayey with traces very fine sand dark grayish brown (10YR4/2) 
levens mbr at approximately 143.0 ft., stiff (poor recovery) 

Boring terminated at 147.0 ft. 

Background in CPM is: not available 

M . 9  

!a9 

!29.9 

125.9 
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Piezometer 72 0-015 

Project: Pa&=& Gaseous Dffus&&nt Wag27RI 
Location: Pa&=aKY 
Started at on 4-8-98 
Compreted at on 5-2-98 
DMg Method: W M Reverse A i  Rotay 

Coordinates: -5Q3a88 E, -205641 N 
Surface Elevation: 37378 feet msl 

TOC Elevation: UA feet msl 
Depth to Grocndwater: UA feet T(X: 
Groundwater Elevation: UA feet msl 

Measured: UA 

1 

GEOLOGIC DESCRIPTION I * ' ' .* Silt clayey, firm, light yellowish brown 
(2.5Y 8/41 

Silt with 10% fine to medium sand angualr, 
moderately sorted, firm, light gray (2.5\/7/1) 
Note: sand continually increased with depth to 
approximately 20% 

WELL DIAGRAM 

R 
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I 
Piezometer 720-015 

Project: Pa&& Gaseous Dffusion m t  Wag 27 RI 
Location: P&c&KY 
Started at on 4-8-98 
Completed at on 5-2-98 

Coordinates: -593Q88 E, -205641 N 
surface Elevation: 37378 feet msl 
TOC Elevation: NA feet msl 
Depth to Grtnndwater: h!4 feet TOY: 
GrandwaterElevation: h!4 feetmd 

Wellscreen: to feet 

Measued: u4 
ld hW Rems M Rotay 
=.rm Totd Depth: M O  feet 

Project: Pa&& Gaseous Dffusion m t  Wag 27 RI 
Location: P&c&KY 
Started at on 4-8-98 
Completed at on 5-2-98 

Coordinates: -593Q88 E, -205641 N 
surface Elevation: 37378 feet msl 
TOC Elevation: NA feet msl 
Depth to Grtnndwater: h!4 feet TOY: 
GrandwaterElevation: h!4 feetms/ 

Measued: u4 
ld hW Rems M Rotay DrllingMethod: 1 

45- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 
I 

I wellscreen: to feet 
=.rm 

GEOLOGIC DESCRIPTION 

Silt, same as above 

Chert gravel 1/8-1 inch poorly sorted, 
subrounded approximately 20% sand very fine 
to very coarse poorly sorted subangular 
approximately 20% silts and clay yellowish 
brown (10YR5/8) 

WELL DIAGRAM 
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I 
Piezometer 720-015 

I Coordinates: -t Prom: P e a  Gamus Dffusion R a t  Wag 27 RI 
Location: P a d c a K Y  
Started at on 449-98 
Completed at on 5-2-98 

0riir-g Method: ckrd WReVerse A i  Ruta'y 
D r ~ C O m p a n y :  mcmg 
Geoloaist: a m  

i93Q88 E. -2056.41 N 
Surface Elevation: 37378 feet msl 
TOC Elevation: NA feet ml 
Depth to Grocndwater: NA feet TCX: 
Grandwater Elevation: M feet msl 
Total Depth: 14610 feet 

Measured: M 

I wel~creen: tu feet - 
h s. a 
v 1 
E - 

21- 

31- 

ll- 

-1- 

- 

GEOLOGIC DESCRIPTION 

Gravel, same as above 

~~ 

Clay sandy, fine to medium, subangular, 
moderately sorted, firm to stiff, dark bluish 
gray (5811) 

1788 

WELL DIAGRAM 

aJ c c 
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Project: P&& Gaseous Dffw'on Flmt Wag 27 RI 
Location: P&&KY 
Started at on 4-8-98 
Completed at on 5-2-98 
alling Methoct ma WEJRevWse Ak RofEry 
allingcompany: mcWR7s 
Geologist: 

0 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

Coordinates: -5939.88 E, -2056.41 N 
Surface Elevation: 37378 feet mi 
TOC Elevation: NA feet msl 
Depth to Groundwater: M feet T K  
Groundwater Elevation: NA feet msl 
Tot4 Depth: 1480 feet 

Measured: 1\14 

1 weiscreen: to feet 

Clay, same as above 

Same as 95.0 - 134.0 ft. but with 
approximately 5% micaceous also sand continue 
increased with depth to approximately 40% 

Clay silty, stiff, dark gray (10YR411) 
Note: Driller said it become harder to drill here 

WELL DIAGRAM 
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I I 

Project: P&& Gaseous Offusion M t  Wag 27 RI 
Locatim f&a$KY 
Started at on 3-17-98 
Completed at on 4-7-98 
Drihg Method: dud Md Reverse Ab R o t w  
~ r n C o m P a n y :  m m  

Piezometer 720-016 

Coordinates: -5698.82 E, -B7Z44 N 
Surface Elevation: 37363 feet msl 
TOC Elevation: NA feet msl 
oepth to Groundwater: NA feet TCX: 
Groundwater Elevation: Iw feet md 
Total Depth: 9.50 feet 

Measued: Iw 

Geologist 

z 

5- 

10- 

15- 

20- 

25- 

30- 

40 

I We~Screen: to feet 
I 

GEOLOGIC DESCRIPTION 
5 p 

' . .* Note: analytical samples are water 
Silt, clayey, gray (10YR6/1) to yellowish brown 
(10YR5/6), moist 

. . $. . 
e ' . . *  
. . .*. . 
e . . . *  
. . . * . .  
* .  ' .* 
. . .*. . 
e " . *  
. . * . .  

E q?ay, silty, yellowish brown (10YR5/6), moist 
-1 

-1 

-1 

-1 - -  
- -  Clay, some gravel, yellowish brown (poor 

-7 
) '.;;., 

c.:.. brown (10YR5/6), dense 

. . .*. . 
v . .*. brownish yellow, (10YR6/8) 

recovery) 

Gravel (50%) sand (40%) silt (10%) yellowish, 

Silt, some clay and sand, traces gravel, 

~. 1 . . .  
. . .  

* " ' C  ' / 

. *. . 

. . ..* 

. *. . 

. . .* 

. 1.. 

. . . . .  . . ( .  . . .  . ., . . . . .  ,. ., . 
. . . . . .  ,. . , 

Sand, silty, some gravel, brownish yellow 
(10YR6/8) with occasional clayey zones . .:. . : .. 

. . . . _  . . .  . .  .: . .  . _. .  . ... . .  

. ... . . . .  . .  . . . . .  . _ . . .  

. . . ._  . .  . . .  . . . . .  . .  . . .  

. . .* 

.I.. 

, , ..* 

Silt and clay trace to some sand, dark 
yellowish brown (10YR4/6) to brownish yellow 

. * . .  

. . .* 

. *. . 

. . .* 

. $. . - 

36.6 

353.1 

350.6 

144.6 

1x6 

- 

WELL DIAGRAM 
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Piezometer 720-016 

P r o w  P e a  Gaseous Dffusion Umt Wag27RI 
Location: P&*KY 
Started at on 3-17-98 
Completed at on 4-7-98 

DrQ Method: W WReverSe Ak Rotgy 
DrllingCompany: MkrDmg 

Coordinates: -5698.82 E, -197744 N 
Surface Elevation: 37363 feet msl 
TOC Elevation: M feet msl 
Depth to Gromdwater: NA feet TCX: 
& m a t e r  Elevation: NA feet ms/ 
Totd Depth: 950 feet 

Measured: M 

G€ - 

r t  -t 
2a - 

45 

50 

55 

60 

65 

70 

75 

80 - 

.E- 

" GEOLOGIC DESCRIPTION 
v E t 3  

LL 2 g  
* .  , .c 
. . * . .  

4 . ' . 4  
. . * . .  

4 .  . .* 
. . *. . 

4 . .  .* 
. . 4 . .  

Silt and clay, gray to light brownish gray 
(iOYR6/i) to (iOYR6/2) (hard drilling) 

No recovery 

Silt and fine to very fine sand, brownish yellow 
(iOYRB/B) 

. . . .  . .  / 
Sand, medium to fine with silt and some gravel, 
subrounded to subangular, brownish yellow 

* . ' . *  
. . +. . 

-/- -7 . . . . . . .  
' . . ' . .  . . . . . . .  . . . . . .  ..:._ 
. . . . . . .  
. . . . . . .  ........... . .  . .  . . . . . . .  ,... :.;..:.; (10YR6/6) 

l:!{:!il 

Sand, medium to fine, silty, yellow (2.5Y7/6) 
. . . . . . .  . . . . . .  

. . . .  . . . . . . .  
. . . .  

. . . . . . .  Sand, gravely, some silt, yellow (2.5Y7/6) . . . .  . .  : . . . .  . . . . . . .  . . . . . . .  . . . .  . . . .  
0: .'o: 

-/- 

Gravel (60%) chert, subrounded to subangular; 
sand (35%) Quartzitic, traces silt, yellowish 
brown (iOYRS/6). dense 

Gravel (60x1, medium to coarse subangular to  
subrounded; sand (35%); silt (5x1, yellowish 
brown (lOYR5/6) dense 

327.6 

325.1 

323.6 

314.6 

- 

WELL DIAGRAM 
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Piezometer 720-016 

Project: P&c& Gaseous Dffwbn Umt Wag 27 RI  
Location: P&c&KY 
Started at on 3-17-98 
Completed at on 4-7-98 

Coordinates: -5698.82 E, -1977.44 N 
Surface Elevation: 37363 feet ml 
TOC Elevation: NA feet msl 
Depth to Gromdwater: NA feet T E  Measwe& Iu4 

Drhg Method: M MRevwse A i  Rotay 
DhgCompany: *m I TotalDepttx SOfeet 
Geoloaist: JAbert 

I Grandwater Elevation: NA feet msl 

ti h 

E, 

E 

a 
v 

fl a . 

-/- 

WellScreen: to feet 

GEOLOGIC DESCRIPTION 

Gravel (50%) medium grained, subrounded to 
subangular, sand (30%) medium to coarse, silt 
(20%), dark yellowish brown (10YR4/6), very 

dense 

Gravel (65%) subrounded to subangular sand 
(25-30%) medium to coarse, silt (5-10%) 

yellowish brown (10YR5/8). dense 

Boring terminated at 95.0 ft. 

Background in CPM is: not available 

WELL DIAGRAM 
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Piezometer 720-017 

project: P e a  Gaseous Dffm’bn Flat Wag27RI 
Location: P&&KY 
Started at on 5-2-98 
ComQleted at on 5-4-98 
Drlling Method: M MReVerse A& Rotay 
OllingConpany: -m 

Coordinates: -542Q73 E, -2fXk3.3 N 
M a c e  Elevation: 374.56 feet msl 

TOC Elevation: M feet msl 
Depth t o  Groundwater: Iw feet TCX: 
Grandwater Elevation: M feet m.9 
Totd  Depth: x36.0 f e t  

Measured: M 

Geologist: JAbert 
I 3 

I 
M GEOLOGIC DESCRIPTION 

-/- 

-/- 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

I wellscreen: to feet 
I 

c . . . 4 .  
. . * .  . 
C ,  . .4. 
. . ,,. , 

C . ’ . C  
. . *. . 
c . .  .4. 
. . +. , 
c‘. . .C 

. . 4 . .  

C . . . 4  
. . 4. . 
c . .  .4 

Silt with 25% medium to fine subangular to 
subrounded gravel and 20% medium to fine 
sand, brownish yellow (10YR6/8) 

Silt, with traces of sand and gravel light 
yellowish brown (10YR6/4) 

t5 

0 
0 

3 0  
0 

3 0  
0 

Concrete slab 

Gravel, clayey, yellowish red (5YR4/6) (fill) 

Clay, silty, light yellowish brown (10YR6/4) 

--I 
-1 
--I 

Gravel (50%) subround to subangular, sand 
(25x1, silt (25%) yellowish brown (10YR5/8) 

Clay with traces sand and gravel, yellowish 
brown (10YR6/8) 

WELL DIAGRAM 

Tr 
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Piezometer 720-017 

Project Pack& Gaseous Clffwm Rat  Wag 27 RI 
Location: P a c k a K Y  
Started at on 5-2-98 
Completed at on 5-4-98 
Drhg Method: dud WEJ Reverse A& R o t w  
Drhg company: Eakrc)-Jng 

Coordinates: -542Q73 E, -2@3563 N 
Surface Elevation: 374.56 feet msl 

TOC Elevation: NA feet msl 
Depth to Gromdwater: NA feet TCC 
Grandwater Elevation: NA feet msl 
Totd Depth: I360 feet 

MeaSWed: MI 

Geologst: 

E 

45- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 

Sand, fine to very fine grained, silty, yellow 
(iOY R7/6) 

GEOLOGIC DESCRIPTION 

Sand, medium grained with 25-30% medium to 
fine gravel, light yellowish brown (2.5Y6/3) 

Sand, (100%) medium to coarse grain, grading 
to gravel (65%), subrounded to subangular; 
sand (30%); silt (5%) subangular brown 
(7.5YR5/8) 

Gravel (65%); sand (30%); silt (5%)  strong 
brown (7.5YR5/8) 

Gravel (65%) subangular to subrounded, sand 
(30%) medium grained, silt (5%), strong brown 
(7.5Y R5/8) 

29.6 

24.6 

ll3.6 

W6 

WELL DIAGRAM 

[. 

. - .  . .  . .  . - .  . .  _ - _  

. .  
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Piezometer 720-017 

Project: P&& Gaseous Dffusion Pla7t Wag 27 RI  
Location: P&*KY 
Started at on 5-2-98 
Completed at on 5-4-98 

Coordinates: -542Q73 E, -2@3563 N 
Wace Elevation: 374.56 feet ml 
TOC Elevation: M feet msl 
Depth to Grouldwater: h!4 feet TCX: M e w e d :  Iw 

J 

85- 

90- 

05- 

100- 

105- 

HO- 

115- 

120- 

r 

I WdScrem to feet 
h 

E 
v 2 4  

2 2  
” GEOLOGIC DESCRIPTION 
e 

/ 
~~~ ~ 

Silt, some fine to very fine sand, trace clay, 
dark greenish gray (10Y3/1) 

Silt (70%) with 15% clay and 15% very fine sand, 
very dark gray (N3/1) 

Silt, some fine to very fine sand, traces clay, 
dark greenish gray (10Y3/1) 

f li, DIAGRAM 

282.1 

280. 1 = 

!788 

r 
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Piezometer 720-017 

Project: Pactrcd, Gaseous DffWn Rmt Wag 27 RI 
Location: Pa&aKY 
Started at on 5-2-98 
Completed at on 5-4-98 
Ding Method W WEJReverse k Rutzy 
Drkngcompany: Mermt& 

Coordinates: -5425173 E, -2B.563 N 
surface Elevation: 374.56 feet msl 
TOC Elevation: NA feet msl 
Depth toGrmate r :  M fept TCX: 
Grandwater Elevation: NA feet msl 
Totd Depth: 1360 feet 

Measwed: M 

r t  -ti! 
2z - 

125 

130 

135 

140 

145 

150 

155 

160 - 

I we! Screen: tu feet 

GEOLOGIC DESCRIPTION 

Silt with fine to very fine sand, greenish gray 
(10Y511) micaceous with some cemented lenses 

of sandstone 

______~ ~~ 

Sand, very fine grained, silty, partially 
cemented, greenish gray (10Y5/1) to pale 
yellow (2.5'1713) 

Boring terminated at 136.0 ft. 

Background in CPM is: not available 

- 
WELL DIAGRAM 
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1 Boring 720-018 

Project: P a &  Gaseous Dffubn t%nt Wag 27 RI  
Location: P&&KY 
Started at on 4-20-98 
Completed at on 4-22-$3 

I Reverse AC Rotzry 

Coordinates: -5H.5436 -203515N 
Geologist: J A W f  
Surface Elevation: 37379 feet msl 

Depth to Groundwater: NA feet bgs 
Grandwater Elevation: NA feet msl 

Measured: Al4 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

4 0- 

I w 
- 

I TotdDepth: 15aOfeef 

GEOLOGIC DESCRIPTION 

Note: analytical samples are groundwater 

Clay, silty, yellowish brown (lOYR5/6), stiff 

Clay, silty with 10% medium grained sand traces gravel, yellowish brown 
(1OY R5/6) 

Silt, clayey with some sand and gravel, strong brown, (7.5YR5/6), dense 

Silt, sandy with 20-25% medium to fine gravel, strong brown (7.5YR5/8) 

Silt, clayey, some sand, yellowish brown (10YR5/8), firm 

Silt, sandy, yellowish brown (10YR5/8), soft 
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Proiect Pa&& Gaseous Dffusion F&nt Wag 27 RI 
Location: P&&KY 

mv: M i l k r m  

Coordinates: -5B.543E -2035BN 
Geologist: J A b w t  

Started at on 4-22-98 
Completed at on 4-22-98 
Ding Method: ckw' hW Reverse Ak RotHy 

n 
& 
4 
L - 

-I- 

-/- 

- 

Wace Elevation: 37379 feet msl 

Depth to Groundwater: UA feet bgs 
Grwndwater Elevation: UA feet msl 

Measured: h!4 

3 p 
- e . . .  
. . * .  
e . . .  
. .* .  
e . . .  
. . * .  
e . . .  
. . * .  
e . . .  
. .+ .  
e .  . . 
. .*. 
e . . .  
. .*. 
e . . .  
. .*. 
e . . .  
. . *. 
e . . .  

GEOLOGIC DESCRIPTION 

Silt, same as above 

. . . . .  
:';.;!:. Sand, silty, with some medium to fine gravel. pale yellow (2.5Y7/4), medium . . . . .  . .  . .. . . .  . .  . .  . . . dense . . . . .  . .  , .. 
, .: . . . .  . . .  
. . . . .  . .  . . .  . . .  . . .  . .  . .  . . . . . .  . .  . . .  

, .: . . . .  . . .  
. _ . . .  .. , . .  . . .  . . .  

, .; . 
. .  . . .  . ( .  . . 

, _: . 
.. , . .  

, .: . 
. .  , . .  
. . . .  . 

. . . . .  

. . . . .  . . . .  . .  . . . . .  . . .  . . .  

. . . . .  . .  . . .  . . . .  . .  , .:. . . . . .  
>: .. ;o 
..o .,. 

5:: 9 
', 0 .. ' 
j: ; ;o 
._ 0 . _. 
3:; :o 
'_ 0 . ; 

>:; '0 
._ 0 . ; 

>: .. p 
'_ 0 . ; 
3.'; '0 
' .O ._' 

>:; '0 
' .O .(' 

>:; :o 
' .O  (,' 

>:: '0 
' .O .(' 
5:; p 
._ 0 , _' 

Gravel, (65x1, medium to coarse, subrounded to subangular, sand (30%) 
medium grained, silt (5x1, brownish yellow (10YRW8) dense 

. .  

No recovery - assume same as above 

- 
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I Boring 720-018 

Completed at on 4-22-98 
Drihng Method: ckrd h!d Reverse A i  RotHy 

I 

Proiect Pack& Gaseous Dffusion Fknt Waa 27 RI I Coordinates: -5M43E -2OXBN 

Depth to Gromdwater: h!4 feet bgs 
Grcundwater Elevation: h14 feet msl 

Measured: Iw 

85- 

90- 

05- 

100- 

105- 

110- 

115- 

120- 

h -  

E n v 

I TotdDepth: mOfeet 

GEOLOGIC DESCRIPTION 

No recovery 

Gravel (65%) subangular to  subrounded. sand (30%) medium grained, silt 
(5x1, yellowish brown (10YR5/8). dense 

Silt, sandy, some clay, sfrong brown (7.5YR5/6), stiff 
Mc Nairy at approximately 96 ft. 

Silt. clayey, some fine sand, dark gray (10YR4/1), stil 

Silt, clayey and clay with some silty fine sand, dark gray (10YR4/1) stiff 
(sand increases with depth) 
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1 Boring 720-018 

Project: P a &  Gaseuus D f f m  R a t  Wag 27 RI  
Location: Pa&&KY 
Started at on 4-20-98 

Coordinates: -5E43E; -2OX6N 
Geologist: UIAbert 
Surface Elevation: 37379 feet msl 

Lompletea ar on 4-CC-M 

Drkng Method: Dud M Revwse Ab Rutmy 
Drlkng Ca 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

oepth to G r w a t e c  NA feet bgs 
Grandwater Elevation: NA feet m/ 
Totd Death: 15420 feet 

Measured: M 

any: MJk 

GEOLOGIC DESCRIPTION 

Silt, same as above 

Clay, silty, very dark gray (3/N), very stiff 

Clay, silty, gray (5Y5/1), very stiff, levens mbr at approximately 148.0 ft. 

Boring terminated at 156.0 ft. 

Background in CPM is: not available 
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Prom: Pa&& Gaseous Dffusion Hmt Wag 27 RI  
Location: Pa&&KY 
Started at on 5/4/98 
Completed at on 5/4/98 
ailing Method: Dud WdReverse A i  Ruta’y 
Driingcompany: mc);Jng 

Coordinates: -4Q3LQlE -2492.84 N 
Suface Elevation: 374.B feet ml 
TOC Elevation: NA feet ml 
Depth to Gromdwater: Iu4 feet TOC 
Groundwater Elevation: NA feet ml 
Total Depth: Et30 feet 

Measued: MI 

Piezometer 720-019 

I wdscreen: to feet 
I 

WELL DIAGRAM 

r r  

GEOLOGIC DESCRIPTION 3 2 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

Clay;silty soft, wet, gray (10YR6/1) 1 4  
--i 

-1 
---I -1 

-/- 

-I- 

-1 
--I 
-1 

- 
Silt with approximately 10% clay and 10% sand, 
poorly sorted, subangular, very soft, brownish 
yellow (lOYR6/6) 

e . . . *  
. . + . .  
e .  , .* 
. . *. . 
e . . . *  
. . * . .  
e . . . *  
. . * . .  
e . .  .* 
. . + . .  

357.2 

34Q.2 

0 
T 

c- 
e 

c 

c 

e 

e 

c 

c 

c 

c 

c 

k 

.* - - 
- 
- brownish yellow (lOYR6/6) 

Silt and clay with 20-30% medium, very coarse, 
subangular to angular, poorly sorted sand, soft, 

- 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- - 
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Piezometer 720-019 

am Method: 
allngco 
Geologist: 

f4 

E z & 
z l m  

45- 

50- 

55- 

60- 

65- 

70- 

75- 

80- 

Project: Pa&& Gaseous Off- Pla7t Wag 27 RI  
Location: Pa&&KY 
Started at on 5/4/98 
Completed at on 5/4/98 

Coordinates: -493191 E -2492.84 N 
Surface Elevation: 374.19 feet msl 

TOC Elevation: M feet mSl 
Depth to Gromdwater: NA feet T E  
Growdwater Elevation: M feet msl 

WellScreen: to feet 

Measured: M 

9 W d  Revme A& Rota-y 
W r n  Total Depth: M O  feet 

GEOLOGIC DESCRIPTION 

4 

4 

4 

4 

4 

4 

4 

-1- ' 

4 

4 

4 

4 .. . - Sand, silt, clay, sand very fine 

4 

Silt sandy with some clay, sand medium grained, 
subangular, well sorted, soft, yellow (2.5YSIS) - - . . . . - . . 

...-.... - 
-. . . .- .. 
...-.... - - .. . . - . . 
.. . - .... - 

Silt sandy with some clay, sand medium grained, 
subangular, well sorted, soft, pale yellow 
(2.5~ 7/41 

-, . . . - . . 
...-.... - 
__..._.. 
...- .... - - . . . . - . . 
.. .- . . . . - 
-. . . .- .. 
...-.... - - . . .. -. . - 

- 
-. . . .-. . 
...-.... - 
-.... -.. 
...-....- - . . . .-. . - 
0 : , ' '0 : 
: ' .o. .. 
.O::..O:. 
, ' .O  . '. 
b;,. ..b; 
; ' .o .  '- brown (10YR5/3) 
0: .. ,,o: 
. '. 0 , '. 
0; .. ..O; ~ 

Chert gravel 118 to 1 inch with 20-40% sand, 
subangular, poorly sorted very fine, very 
course, appoximatley 20% silt and clay, dense 

l;:.o;:. 
01- o : . .o :  

I I 

WELL DIAGRAM 
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Piezometer 720-019 

Project: Pa&& Gaseous 13ffuskm Umt Wag 27 RI 
Location: P a & a K Y  
Started at on 5/4/98 
Compkted at on 5/4/98 
Drmg Method: W WdReverse A i  Rotwy 

Coordinates: -493191E, -2492.84 N 
Surface Elevation: 374.B feet msl 
TOC Elevation: u4 feet msl 
Depth to Groundwater: AM feet TCC 
Gr-ater Elevation: u4 feet msl 

Measured: u4 

85, 

90. 

05, 

100 

105 

110 

115 

120 - 

01- 

01- 

O / -  

01- 

- 

I weiscreen: to feet 
I 

4 1  
GEOLOGIC DESCRIPTION 

Clay with approximately 10% micaceous, stiff to 
very stiff, dark bluish gray (3/1) 

Clay, silt, sand, very fine to  fine, subangular. 
moderately sorted, soft, very dark gray 
(5Y311) trace of chert gravel throughout 

WELL DIAGRAM 
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Piezometer 720-019 

Project Pa&& Gaseous Dffusion FXa?t Wag 27 RI  
Location: P&&KY 
Started at on 5/4/98 
Completed at on 5/4/98 
Or- Method: J Waf Reverse A i  Rotay 

mc)icng ailing cor 
Geologist: 

E 
t 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

Coordinates: -493191 E, -2492.84 N 
Wace Elevation: 374.B feet msl 

TOC Elevation: NA feet msl 
Depth to Gromdwater: NA feet T(X: 
Groundwater Elevation: IUA feet md 
Total Depth: M O  feet 

Measwed: h!4 

I WelScrem to feet 

GEOLOGIC DESCRIPTION 

Clay, same as above 

Clay with 10-20% formed, subangular, 
moderately sorted sand, very dark gray 
(10YR311). stiff 

Boring terminated at 138 feet 

Background in CPM is: not available 

WELL DIAGRAM 
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my: Mk I TotdDepth: 4QOfeet 

GEOLOGIC DESCRIPTION 

*=No readings to 15 feet due to high background 

Boring started at 15 feet 
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Project: P&& Gaseous Dff- U a t  Wag27RZ 
Locatim P a d c a K Y  
Started at on 5-2-98 
Completed at on 5-2-98 

f n 
IO. 

IO. 

IO. 

IO. 

Coordinates: E N 
Geologist: R k C m  
Surface Elevation: feet msl 

tmth to Groundwater: M feet bas Measured: M 

* 

* 

* 

* 

- -  
% 

B E  

3 

8 kg 

0/2c 

285 

O f f f  

O/E 

8/18 

O / H  

I103 

0/4C 

O/X 

o/n 

315 

330 Qff 

O/Q 

330 

415 

0/6 

36/C 

0 c GEOLOGIC DESCRIPTION 

~~ - 
- 
- 

Clay, some silt, yellowish brown (lOYR5/6) mottled brownish yellow 
(lOYRW6) and gray ( lOYRW1) hard to brittle slightly damp 

- 
- 
- 
- 
- 
- 

Trace fine grained cherty gravel, some very dark gray (10YR3/1) staining 

Interval not logged 

Clay, trace gravel, gray (10YR6/1), firm 

Clay (50%). gravel (50%) poorly sorted, angular to  subrounded, fine to  
medium grained, cherty, dark yellowish brown (10YR4/6) with gray 
(10YR6/1) mottles 

Interval not logged 

Same as 21.0 - 23.0 ft. 

Clay (60%), gravelly (30x1, trace silt and sand, gray (10YR6/1) with 
brownish yellow mottling (10YR6/6), damp 

Sand (80%) moderately sorted, medium to coarse grained, quartzitic, 
cherty, silt (20%) dark yellowish brown (10YR4/6) damp 

Clay, light brownish yellow (10YR614) with light gray (10YR7/2) and dark 
yellowish brown (10YR4/6) mottling, firm 
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Boring 720-020 

~~ 

Locatian: P&&KY 
Started at on 5-2-98 
Completed at on 5-2-98 
ailing Method: meet f ish Techokgy 
ailing cornpar 

I 
pro iect: P e a  Gaseous Dffusion Umt Waa 27 R l  Coordinates: E N 

Geologist: RMCanb 
Suface Elevation feet msl 

Depth to Grandwater: M feet bgs 
Grandwater Elevation M feet msl 
Total Dmth: 4510 feet 

Measured: M 

I 3e - 

30. 

DO, 

00 

10. 

9 
3 - 

* 

* 

* 

* 

h 

Li 
a a 
v 

B 

E z 
- 

512 

014 

O N  

816 

BIO 

214 

314 

214 

110 

310 

Y O  

310 

I10 

110 

310 - 

GEOLOGIC DESCRIPTION 

Clay, trace silt and fine sand, gray (lOYR611) with yellowish brown 
(10YR518) mottles 

Clay, silty, trace gravel, light gray (IOYR7/2) with very pale brown 
(10YR714) mottling 

Clay (50%) gravelley (35%) fine to medium grained, angular to rounded, 
cherty, sand silt (15%), dark yellowish brown (10YR416) with gray (10YR611) 
mottling, firm, slightly moist 

Clay, trace silt, brownish yellow with some gray (10YRBlt) mottling, 
moderatley firm, damp 

Interval not logged 

Same as 38.0 - 39.0 ft. interval 

Clay, some silt and fine sand, gray (10YR611) and brownish yellow 
(tOYR6/8), moderately firm, slightly damp 
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I Boring 720-020 

Pro@: P a c t a h  Gaseous Dff&n Elat Wag27RI 
Location: P x t c a K Y  
Started at on 5-2-98 
Completed at on 5-2-98 

Coordinates: E; N 
Geologist: RMCam 
Surf ace Elevation: feet msl 
Depth to Groundwater: NA feet bgs Measured: M 

h 

L a 
v 

2 . 
E 

~~ 

o/o 

o/o 

Of0 

010 

GEOLOGIC DESCRIPTION 

Clay, trace silt, brown (10YR5/3) with gray (10YR5/1) and yellow (10YR7/6)  
mottling 

Boring terminated at 40.0 ft .  

Background in CPM is: not available 
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GEOLOGIC DESCRIPTION 

Boring 720-021 
I 

protect: P m  Gaseous Dffusion FEnt Wag 27 RI 
Location: P m K Y  Geologist: R. MCanb 
Started at on 5-1-98 Surface Elevation: feet m.9 

Coordnates: E. N 

Cu 5tedat on5-1-98 
Dri Method: tliect Alsh TecMdogy 
Dri - 

Boring started at 15 feet 

Depth to Groundwater: u11 feet bgs 
Growdwater Elevation: M feet& 
Totd Depe 480 fef 

Measured u11 
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P r o k t  Pack& Gaseous Dffwbn M t  Waa27RI 

Boring 720-021 

Coordinates: E N 

MI - 

I w 
- 

100 

100 

100 

100 

Started at on 5-1-98 
Completed at on 5-/-98 
Drlina Method: meet fish Technoloav 

0 

0 

0 

0 

Suface Elevation: feet msl 

Depth to Grandwater: M feet bgs 
Grandwater Elevation: M4 feet msl 

Measured: M 

e 
4 

3 
5 2 

2/0 

1/5 

v3  

o/o 

o/o 

o/o 

o/o 

45/c 

510 

410 

210 

31 0 

210 

310 - 

I TotdDepth: 461Ufee t  

GEOLOGIC DESCRIPTION 

Clay, trace silt, olive-yellow (2.5Y6/6) with gray (2.5Y611) and dark 
yellowish brown (10YR4/6) mottles, slightly damp 

Interval not logged 

Clay, light yellowish brown (2.5Y6/4), soft, damp 

Clay, @OX), gravel (20x1, fine to medium grained, cherty, sand (10%). 
medium to coarse grained, light yellowish brown (2.5YR614) 

Interval not logged 

Clay, light yellowish brown (2.5YR6/5), soft, damp 

Sand (70%) poorly sorted, fine to coarse grained, angular to subrounded, 
quartzitic and cherty, gravel (30%) poorly sorted, fine to coarse grained, 
angular to rounded, trace silt and clay, light yellowish brown (2.5Y6/4) 

Gravel (60%) poorly sorted, fine to  coarse grained, angular to rounded, 
cherty, sand (40%) poorly sorted, medium to coarse grained, angular to 
rounded, cherty and Quartzitic. liaht Yellowish brown (2.5Y614) dam0 

Same as 25.0 - 27.0 ft. interval 

- 
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I Boring 720-021 

Project: Pack& Gaseous Clffunbn t%nt Wag27RI Coordinates: E, N 
Location' PadC&KY Geologist: R M C m  
Started at on 5-1-98 Surface Elevation: feef msl 

Completed at on 5-1-98 
DrllinaMethod: mec 

Depth to Gromdwater: hld feet bgs Measured: hld 

Mk - 

d w 
- 

00. 

100. 

DO.' 

00. 

GEOLOGIC ESCRIPTION 

Sand (70%) poorly sorted, fine to coarse grained, angular to  subrounded, 
quartzitic and cherty, gravel (30%) poorly sorted, fine to coarse grained, 
angular to rounded, trace silt/clay, light yellowish brown (2.5Y6/4),  moist 
to  slightly wet 

Moist to  slightly wet, some very dark gray staining (10YR3/1) 

Same as above, brownish yellow (10YR6/8), moist, slightly damp 

Clay, silty and sandy, yellowish brown (10YR5/6), moderately firm 

Interval not logged 

Clay, silty, trace fine grained sand, brownish yellow, mottled gray (10YR6/1) 
and yellowish brown ( lOYR6/6) 

Interval not logged 
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o/o 

o/o 

o/o 

Boring 720-021 

Pro iect: P&& Gaseous Dffm'on U a t  Wag 27 RI  

Started at on 5-1-98 W a c e  Elevation: feet msl 
Compkted at on 5-1-98 

Coordinates: E; N 
Locatim P&*KY Geolqst: RMComb 

Depth to Gromdwater: NA feet bgs Measwed: u4 

I TotdDepth: 4610feet 

GEOLOGIC DESCRIPTION 

- Dri Llsh Tehw/ogy 
Ri 

Clay, same as above 

Groundwater Elevation: u4 feet msl 

Boring terminated at 48.0 ft. 

Background in CPM is: alpha-0, beta-849 
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1 Boring 720-022 

Project: P&& Gaseous Dffw’m Umt Wag 27 RI  
Location: P a d c a K Y  
Started at on 4-9-M 
Compkted at on 4-13-98 

1 Method: meet Fush Techwkw 

@ 

Coordinates: -5UQ77E. -367687N 

suface Elevation: 37242 feet ml 

Depth to Groundwater: NA feet bgs 
Grandwater Elevation: hd4 feet md 
Total Depth‘ 50.0 feet 

Geologist Rwcm 

Measured: hd4 

- _ -  

Of0 

Of0 

o/o 

Of0 

Of0 

Of0 

Of0 

o/o 

o/o - 

GEOLOGIC DESCRIPTION 

Boring started at 5.0 ft. 

Clay (80%); silty (20%), yellowish brown (IOYR5/4) mottled gray 
(10YR6/l)and very dark gray (10YR3/1), stiff, slightly moist 

~ 

Interval not sampled 

Same as 5.0 - 8.0 ft. interval 

Clay (100%) yellowish brown (10YR5/6), mottled very dark gray (10YR3fl) 
and brownish yellow (10YR6f6) 

Clay (60%); gravel (40%) fine to  medium grained, subangular to  
subrounded, poorly sorted, cherty, medium to coarse sand (10%) Strong 

Interval not sampled 

\brown (2.5YR4/6) with gray (7.5YR6/1) mottles 

B7.4 

M.4 

62.4 

594 

157.4 - 
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Boring 720-022 

Proiect: P&ab Gaseous Dffuskm U a t  Wag 27 RI 
Location: P&&KY 
Started at on 4-9-98 
Completed at on 4-E-98 
Orling Method: Wed push Techwkgy 

Coordhtes. -5l3Q77 E, -2676.87 N 
Geologist: R k C m b  
Surface Elevation: 37242 feet msl 

Depth to Gromdwater: M feet bgs 
Groundwater Elevation: NA feet msl 

Measwed: u4 

WE - 

f M 
- 

10.1 

10.1 

10.1 

0 

0 

0 

- 

m 

h 0 
d - 

210 

210 

210 

o/o 

o/o 

o/o 

010 

o/o 

o/o 

o/o 

010 

o/o 

o/o 

o/o 

o/o 

o/o - 

I TotdDepth: 5aOfeef 
I 

GEOLOGIC DESCRIPTION 

Clay (80%); gravel (20%) medium to  fine grained, poorly sorted, angular to 
subangular, cherty, gray (10YR6/1) with dark yellowish brown mottles, very 
firm 

Clay (50%); gravel (40%) poorly sorted, fine to coarse grained, angular to  
subrounded, cherty, trace silt/sand (10x1, dark yellowish brown (10YR4/6) 
with some gray (10YR6/1) mottling 

Interval not sampled 

Sand (60%) poorly sorted, medium to coarse grained, angular to 
subrounded, quartzitic to cherty; gravel (40%) poorly sorted, fine to 
coarse, angular to subrounded, trace silt/clay gray (tOYFW1) with 
yellowish brown (10YR5/6) chert, moist 

Sand (80%) poorly sorted, medium to coarse grained, angular to  
subrounded, quartzitic and cherty; gravel (20%) poorly sorted, fine to  
medium grained, subangular to  subrounded. cherty, dark yellowish brown 
(10YR4/6) with some dark red (10R3/6) staining 

Interval not sampled 

4.  . .,O,j Same as 21.0 - 23.0 ft. interval 
* 

J. . 0 

.';..'.'I. Sand (00%) fine to very fine; silt (10%) somewhat indurated, very hard, 
7.7 brittle r 

. . . . .  

. . . . .  

Sand (60x1, poorly sorted, fine to  coarse grained, angular to  subrounded, 
quartzitic and cherty; gravel (40%) medium to coarse grained, poorly 
sorted, angular to  subrounded, cherty, trace silt/clay dark yellowish brown 
(K3Y R4/6) 

'. 0, 

- 
53 F 

3$fi+ 

L .c - 
E; 

354.4 

3524 

340.4 

347.4 

345.0 

345.4 

- 
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- 
1 
ti 
E 

b 

- 

010 

010 

010 

-1: 

-IC 

-10 

-13 

-10 

-10 

-10 

-10 

-10 - 

GEOLOGIC DESCRIPTION 

- -~ 

Same as 27.0 - 30.0 ft. interval 

Clay (IOOX), trace fine gravel, yellowish brown (10YR518) with gray 
(10YR611) mottling 

Interval not sampled 

Clay (70%); silty and sandy (30%) yellowish brown (10YR316) with gray 
. (10YR611) mottling, firm to somewhat brittle 

Interval not sampled 

Clay (100%) yellowish brown, mottled gray (10YR611) and red (lOY516) very 
firm, stiff 

Same as 35.0 - 38.0 ft. interval 

Interval not sampled 

- 
% 

r F - 
i3 w - 

339.8 
5384 

337.4 

34.4 

132.4 

a 4  

27.4 - 
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I TotdDepth: 50.Ufeet 

* GEOLOGIC DESCRIPTION 

I 

Boring 720-022 

Pro iect: Pack& Gaseous Dffwon M t  Wag 27 RI  
Locatim P&*KY Geologist R&C& 
Started at on 4-9-98 surface Elevation: 37242 feet msl 
Completed at on 4-13-98 Depth to & W a t e r :  NA feet bgs 
Drhg Method: Died fbsh Technolggy Groundwater Elevation NA feet msl 

Coordinates: -5I3Q77E; -2676.87 N 

Measured: M 

Clay (80%); silt and fine sand (20x1, trace gravel, brownish yellow 
(10YR6/8) with dark yellowish brown (10YR4/4)  and gray (10YR6ft )  

mottling, rare light red (10R6/8) streaking 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-210 
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1 Boring 720-023 

Project: Pa&& Gaseous Dffusion M t  Wag 27RI 
Location' P-KY 
Started at m 4-14-98 

Coordinates: -571387E -tQWX N 
Geologist: RMC& 
mace Elevation: 37253 feef msl - - - - - - - - - 

Completed at on 4-14-98 
Method: Becf push TechWugy 

io. 

15- - 

Depth to Groundwater: M feet  bgs 
Groundwater Elevation: NA feef msl 

Measure& M 

co 
- h  
- s a 

[ Total Depth: 330 feef 

GEOLOGIC DESCRIPTION 

Boring started at 15 feet 
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Pro@: Pack& Gaseous Dff&n F%nt Wag 27 RI 
Location: P a c k a K Y  

Coordinates: -5713872 -1996CSN 
Geolo!ist: RMC& 

20 

25 

30, 

Started at on 4-14-98 
Completed at on 4-14-98 
Drhg Method: mect f i sh  T&u~@y 

f ae 
- 

00. 

00. 

00. 

- 
Surface Elevation: 37256 feet msl 
Depth to Groundwater: M feet bgs 
G r W a t e r  Elevation: M feet msl 
Total D e o ~  330 feet 

Measured: M 

0 

0 

0 

m 

h 
3 - 

105 

105 

105 

P 
G a 
LS 

0/8 

O/O 

O/O 

O/O 

4/4 

!/O 

vo 
J/O 

vo 

Y O  - 

GEOLOGIC DESCRIPTION 

Clay (60%) sandy (20%) and gravelly (20%) sand is p&ly sorted% to 
medium grained, subangular to  subrounded, gravel is poorly sorted, fine to  
medium grained, angular to  subrounded, cherty, dark yellowish brown 
(10YR4/6) to  yellowish brown (10YR5/8) with some gray (10YR6/1) mottling 

Interval not sampled 

Same as 15.0 - 18.0 ft. interval 

Sand (05%). moderately sorted, medium to coarse grained, angular to 
subrounded, quartzitic with some chert, gravel (5x1, fine grained, yellow 
(10YR7/6) with yellowish brown (10YR5/6) banding, some gray (IOYR3/1) 

mottling, moist 

Interval not sampled 
/ 

Clay (70x1, sandy (30x1, poorly sorted, fine to medium grained, subangular 
to  subrounded, quartzitic and cherty, trac silt, yellowish brown (10YR5/6) 
with dark yellowish brown (lOYR4/6) color change at 27.0 - 28.0 ft., some 
gray (10YR6/1) mottling, trace very fine gravel 

Interval not sampled 

t 
ai 
F - 
s 

35% 

354.6 

3526 

35Q6 

3 4 6  

341.6 

144.6 

$42.6 - 
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1 Boring 720-023 

Project: Pa&& Gaseous Dffuwbn Fla?t Wag 27 RI 
Locatim P a o k a K Y  
Started at on 4-14-98 
Completed at on 4-14-98 
Iklling Method: LWect Push  techno:--.^ 

Coordinates: -57l387E -&9&76 N 
Geologst: R k C m  
Surface Elevation: 37256 feet msl 
Depth toGr&ater: M fpet bgs 
Grolndwater Elevation M feet msl 

Measured: M 

35. 

40. 

4 5- - 

0 

- 

h m 
GEOLOGIC DESCRIPTION 

d 

G 

ola 
ala 

210 

- 
Clay (50%), silty/sandy (40x1, trace gravel (10%) fine sand, gravel fine to  
medium grained, yellowish brown (lOYR5/6) with gray (lOYR6/1) mottles, 

- - - moderately firm, slightly moist 
- - - 
. . . .  . _ . .  .. . .  :.' . 
. .  . .  _. .. . 
:.'..':. 

Sand (70%) poorly sorted, fine to  coarse grained, angular t o  subrounded, 
quartzitic and cherty, silty/clayey (20X), trace gravel (10%) yellowish 
brown (10YR516) with gray (lOYR611) mottles 

Boring terminated at 33.0 ft. 
Could not retrieve drive point and steel rods from boring 

. _ . _  . , . .  

. . . .  
/ 

Background in CPM is: alpha-0, beta-195 
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I Boring 720-024 

Project' P e a  Gaseous Dffw'on mt Wag 27 RI  
Location: P&&KY 
Started at on 4-B-93 

Coordhates -562174 E, -2668.03 N 
Geologist: R * C m  
Swface Elevation: 37LP feef msl 

Dri 
Dri 
- 

Completed at on 4-B-93 Depth to Groundwater: NA feet bgs Measued: M 

I TotdDepth: 5o.Ofeet 

GEOLOGIC DESCRIPTION 

Boring started 15 feet 
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I Boring 720-024 

Project: P&& Gaseous Dffmkm R&t Wag 27RI 
Location: P&&KY 
Started at on 4-B-98 
Completed at on 4-6-98 

D-iling Method: ISbiect push Technology 

Coordinates: -562174 E; -2668.03 N 
Geologst: R M C m  
Suface Elevation: 371P feet ms/ 
Depth to Gromdwater: NA feet bgs 
Grcundwater Elevation: M feet m/ 

Measured: M 

a 
\ 

3 - 

0 

0 

0 

m 

h 
3 - 

!07 

'07 

07 

- 3  - 
S f  
e 
- 
9 

z 2 
- 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

o/o 

8/5 

o/o 

o/o 

3/0 - 

I TotdDepth: 50.Ofeet 

GEOLOGIC DESCRIPTION 

Clay (70x1, gravely (30%) poorly sorted, fine to coarse grained, angualr to  
subrounded, chqrty, trace silt and sand yellowish brown (10YR5/4) to dark 
yellowish brown (10YR4/6), mottled gray (10YR6/1), stiff, damp 

Gravel (40%) poorly sorted, fine to  medium grained, angular to  subrounded, 
cherty, sand (30%) poorly sorted, fine to  medium grained, quartzitic and 
cherty, clay (30%) gray (iOYR5/1) with yellowish brown (10YR5/6) mottling, 
staining 

Interval not sampled 

Same as 17.0 - 18.0 ft. interval 

Clay (60%) silty to sandy (40%) light brownish gray (10YR6/2), mottled 
yellow (10YR7/6), stiff 

Interval not samoled 

Same as 20.5 - 23.0 ft. but with trace fine to  medium grained cherty 
gravel 

Clay (70%) silty and sandy (20x1, gravelly (10%) fine t o  medium, cherty 
with some quartz subangular to  subrounded, gray (10YR6/1) with trace 

Sand (60%) poorly sorted, fine to coarse grained, angular t o  subrounded, 
cherty and quartzitic, gravel (40%) poorly sorted, fine to  coarse grained, 
angular to subrounded, cherty with quartz, trace silt and clay, yellowish 
brown (10YR5/8), with some red (10R5/8) stained grains 

\ (10YR6/6) brownish yellow mottles 
I 
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I Boring 720-024 

38.1 

I S 1  

3331 

3311 

32W 

-328.1 

-326.1 - 

Project: P&& Gaseous Dffw'on Uznt Wag 27 RI  
Location: P&&KY 
Started at on 4-E-98 
Completed at on 4-B-98 

ahg Method: sh T = ~ Y  

\ 
0 
d - 

0 

0 

0 

Coordinates: -562174 E, -2668.03 N 

Surface Elevation: 371.P feet msl 

Depth to Gromdwater: h!4 feet bgs 
Grandwater Elevation: h!4 feet msl 
Total Depth: 520 feet 

Geologist: R M c m  

Measwed: u4 

- 

h 
2 - 

07 

!O' 

20 

2 
L 
3 
J. 
4 

/O 

/O  

d8 

M z 
7 
. 0. 
). :' 
.o. 
). '. ( 

. 0. 
? '. , 
'. 0. 
? .. , 
4 

- - - 
- 
- 
- 
- 
- - - - - 

- 
. .. . . . . .  . .  . .  . .  . . . .  . . .  . . .  . ( .  . .  . . . .  . . .  . . .  . .  . .  . . _ .  . .. . . .  . .  . .  , . _ _  ..".. . : .. . . . .  . . .  . . .  . .  . .  - - 

o / o c  

GEOLOGIC DESCRIPTION 

Same as 28.0 - 30.0 ft., very moist to wet 

Interval not sampled 

Clay (90x1, trace silt (10%) brownish yellow (10YR6/8) with gray (10YR6/1) 
mottling, somewhat firm 

Interval not sampled 

Sand (80%) poorly sorted, medium to coarse grained, angular to 
subrounded, quartzitic and cherty, silt and clay (20%) brownish yellow 
(10YR6/6) mottled gray (lOYR6/1) and yellowish brown (10YR5/6), very 

moist to slightly wet 

Clay (go%), trace silt (lo%), yellowish brown (10YR5/6) with some 
(10YR4/6) dark yellowish brown mottling, very stiff. moist 

Interval not sampled 
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Proiect: P e a  G35eou5 Dffwon Fknt Wau 27RI 

Boring 720-024 

Coordinates: -562174 E -2668.03 N 

I TotdDepth: 50.Ufeet 

Location: P&*KY 
Started at on 4-8-98 
Completed at on 4-8-98 
Drhg Method: meet push T&mbgy 

GEOLOGIC DESCRIPTION 

Geologist: RMcm 
Wace Elevation: 371P feet msl 

Depth toGromdwater: NA feet@ 
Grwndwater Elevation: Al4 feet md 

Measured: Al4 

Clay same as 42.0 - 43.0 ft. interval 

Silt (50%); clay (50x1, trace fine grained gravel, pale yellow (2.5Y7/3) 
mottled olive yellow (2.5YW8) 

Boring terminated at 50.0 ft. 

Background in CPM is: alpha-0, beta-207 
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Method: &zf WdReverse M Rotsy I Gromdwater Elevation: NA feetmsl 

Boring 720-026 

Project: P a c k &  Gaseous Dffw'm Umt Wag 27 RI  
Location: P a c k a K Y  Geologist: Mbert 
Started at on 5/@/98 
Cwnpleted at on 5/2l/# 
[kl 
[kl 

Coordinates: -5792.9/E -/7'12N 

Surface Elevation: 37424 feet ml 
oepth to Gromdwater: NA f e t  bgs Measured: h!4 

- 
- 

E &  at 

5 

10 

15 

20 

25 

30 

35 

cc 

-/- 

4- 

I TotdDepth: 92.0fet 

GEOLOGIC DESCRIPTION 

Grass surface (tomoil) 

Silt, clayey, trace sand, very pale brown (10YR7/3) 

Sand (55%) medium to fine grained; silt (451x1, yellowish brown (10YR5/6) 

Sand (80%) fine grained, well sorted; silt (20x1, light yellowish brown 
(10 Y R6 / 4) 

Gravel (60%) medium ot fine grained, subangular to subround; sand (40%) 
fine grained, brownish yellow (lOYR6/6) 

Silt (00%); sand (40%) fine grained, brownish yellow (10YR6/8) (with trace 
of gravel) 

Sand (40%) fine grained; gravel (40%) medium to fine grained, subangular 
to  subround; silt (20x1, yellowish brown (10YR5/8) 

Silt, some fine grained sand, trace fine gravel, yellow (2.5Y7/6) 

Clay, sandy, some silt, yellowish brown (10YR5/6) 

373.2 

3642 

3552 

352.2 

3482 

3432 

3382 

- 
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Boring 720-026 

Prom: P x k &  Gaseous Dffw'on Fknt Wag 27 RI 
Location: P a d c a K Y  
Started at on 5/19/98 
Completed at on 5/2//98 

Coordinates: -5792.9lE; -17251P N 
Geologist: Obert 
Surface Elevation: 374.24 feet ms/ 
Depth to Groundwater: NA feet bgs Measured: M 

ld WdRevem? AC Rota)' I Grmwater Elevation: M feet md 

4 5. 

50. 

55. 

60 

65 

70 

15 

80 - 

co - -  I TotdDeptJx 92.0feet 

GEOLOGIC DESCRIPTION 

Silt, trace to some very fine sand, trace fine grained gravel, brownish 
yellow (10YR6/8) 

Sand, fine to very fine grained, silty, trace fine grained gravel, brownish 
yellow (lOYRB/B) with some black (lOYR2/1) 

Gravelly zone 60-61 feet 

Gravel (65-70%) subangulartosubround; sand (25-303); silt (5x1, 
yellowish brown (10YR5/8) 

Gravel (65-70%); sand (25-30X); silt (5x1, strong brown (7.5YR5/6) 
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Proiect: Padca9 Gaseous DffusimFlb?t Waa27RI 

Boring 720-026 

Coordinates: -5792.91 E -1729.Q N 

85 

90. 

95. 

100. 

105. 

110- 

115- 

120- - 

Location: Pa&z&KY 
Started at on 5/L9/98 
Completed at on 5/21/98 

I Method: mal 

Geologist: UlAbert 
Surface Elevation: 37424 feet msl 
Depth to Groundwater: M feet bgs Measwed: h14 

I Revme A i  Rotsy 

I ,.. 
E 
B v 

Gromdwater Elevation: M feet ms/ 
Tot4 Depth: 92.0 fmt 

GEOLOGIC OESCRIPTION 

Gravel (55-60%) subround to subangular; sand (20-25%); silt (10-20%), 
strong brown (7.5YR5/6) 

Boring terminated at 92 feet 

Background in CPM is: not available 
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I Boring 720-027 

Prom: Pa&& Gaseous Llffusion Fla?t Wag 27 RI  
Location: Pa&&KY 
Started at on 5/5/98 
Completed at on 5/5/98 
Drlling Method: Nett Push kclm 

Coordinates: -503354 E, -2O54.41 N 
Gedogist R k C m  
Suface Elevation: 374.42 feet msi 
Depth to Grandwater: NA feetbgs 
Groundwater Elevation: Iu4 feet msl 

Measured: M4 

- 

f w 
- 

100 

100 

0 

0 

B e 

- 
E 

t2/0 

o/o 

vo 

vo 

o/o 

o/o 

o/o 

o/o 

o/o - 

GEOLOGIC DESCRIPTION 

Boring started at 5 feet 

Clay, some silt, gray (10YR6/1) with yellowish brown (10YR5/8) mottling, firm, 
dry to slightly damp. 

~- ~~ 

Interval not logged 

Clay, some silt. yellowish brown (10YR5/6) with some gray (10YR6/1) 
mottling, firm, slightly damp. 

~~ ~ 

Interval not logged 
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Boring 720-027 

Project: Pack& Gaseous Dffusi01-1 &nt Wag 27 RI  
Location: P a c k a K Y  
Started at on 5/5/98 
Completed at on 5/5/98 

Coordinates: -503354 E, -20.5441 N 
Geologist: RMcm 
Swface Elevation: 374.42 feet msl 

Depth to Groundwater: MI feet bgs Measured: MI 

- 

d M 
- 

100 

100 

h 

n v 

E! 

E 
2 

010 

216 

010 

010 

010 

210 

210 

PI0 

010 

PI0 

110 

316 

610 

510 - 

GEOLOGIC DESCRIPTION 

Clay, some silt and sand, yellowish brown (10YR516) with gray (10YR611) 
and trace dark yellowish brown (10YR416) mottling, firm, slightly damp 

Interval not logged 

Clay (50%) gravelly, fine to  coarse grained, angular to rounded, cherty, 
trace sand (fine grained), yellowish brown (10YR516) with gray (10YR611) 
mottling, slightly damp 

Gravel (60%) poorly sorted, fine to coarse grained, angular to  subround, 
cherty; sand (30%) poorly sorted, fine to coarse grained, angular 
subround, cherty, quartzitic; silt and clay (lo%), yellowish brown (10YR5/6), 
with red (10YR518) stains, dry 

Sand (80%) poorly sorted, medium to coarse grained, angular to  subround, 
cherty, quartzitic; gravel (20%) poorly sorted, fine to medium grained, 
angular to rounded, cherty, trace silt and clay, dark yellowish brown 
(1OY R416) 

Clay, trace silt and fine Sand. yellowish brown (10YR416) with brownish 
yellow (lOYR616) mottling 
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I 
I TotdDeDth: 4610feef 

Grourdwater Elevation: Al4 feet  msl 

Pro@: P&& Gaseous Dffusbn FXnf Wag 27RI 
Location: P&&KY 
Started at on 5/5/99 
Completed at on 5/5/98 

z 
3 
< 
- 

0 

0 

0 

0 

Boring 720-027 

Coordnates: -503354 5 -2054.41N 
Geologist: RMCu& 
Surface Elevation: 374.42 feet msl 

Depth to Groundwater: Al4 feet bgs Measured: h!4 

i! 
2 - 

220 

220 

!20 

!20 

GEOLOGIC DESCRIPTION 

~~ ~ ~ 

Clay, some silt and sand, firm, damp, gray (lOYR6/1) with yellowish brown 
(10YRSf6) mottling 

Sand (60%) poorly sorted, fine to medium grained, cherty to  quartzitic 
angular to  subround; silt and clay (30x1, trace gravel, dark yellowish brown 
(7.5YR4/6), slightly moist 

Sand (60%) poorly sorted, fine to coarse grained, angular to  subround 
cherty with some quartz; gravel (30%) fine to  medium grained, angular to  
subangular, cherty; clay (lo%), yellowish brown (10YR5/8), damp 

Clay, some silt, yellowish brown (10YR5/6), damp with some gray (10YR6fl) 
mottling 

Interval not logged 

Light yellowish brown (2.5YBf4) with strong brown (7.5YR4f6) mottling 

Interval not logged 

1428 

1414 

1394 

il35.4 

134.4 

1314 

,294 - 
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1 Boring 720-027 

Project: P a d m h  Gaseous Dffusion Fla t  Wag 27 RI  
Location: P&&KY 
Started at on 5/5/98 

Coordinates: -503354 E; -2054.41 N 
Gedogist: RMCcmb 
mace Elevation: 374.42 feet msl 

Completed at on 5/5/98 Depth toGroundwater: M feetbgs Measured: M 
Drhg Method: meet f i sh  T . m y  Groundwater Elevation: NA feet msl 

Total Deoth: 4610 feet Drl 

B H 
- 

100 

h 

5 a 
v 

B 
9 
E 

01- 

01- 

Of- 

- 

GEOLOGIC DESCRIPTION 

Clay (as above) yellowish brown (10YR518) with gray (10YR611) mottles 

Boring terminated at 40 feet 

Background in CPM is: alpha-0, beta-220 
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1 Boring 720-028 

project: P&& Gaseous Gffusim F la t  Wag 27 RI 
Location: P&&KY 
Started at  on 6/1/08 
Completed at  on 6/3/08 
DrWg Method: Dvd h levefse Ak Rutay 

Coordinates: -4565.85E -263176 N 

Suface Elevation: 37553 feet msl 

Depth to Groundwater: M feet bgs 
Groundwater Elevation: M feet msl 
Totd Depth: 1410 feet 

Geologist: L4Abwt 

Measured: M 

~ 

DrWg ca 

2 

3s 3cn 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

-..... 
,...-.. 1.: 
. . .  . . . .  . .  . . . .  . .. . . . .  . 
. .. . . . .  . .  
, . . .  . . .  . . . .  . .  , . _ .  
, .. . . .  - 
- 
- - - 

GEOLOGIC DESCRIPTION 

Surface grass/topsoil 

Silt, clayey, yellowish brown (10YR5/4) 

Silt with very fine sand and trace clay, light brown (7.5YR6/4) 

Sand and gravel, trace to some silt, brown (7.5YR5/4) 

Silty sand, very fine grained to silt, yellowish brown (10YR5/6) 

Sand, fine grain, silty with 5-lo%, medium to fine gravel, yellowish brown 
(1OY R5/6) 

Clay, silty with 20% medium to fine gravel, subangular to  subround, yellowish 
brown (10YR5/6) 

I 
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,any: berm 

Project: P&K& Gaseous Dff&n M t  Wag 27 RI 
Location: P&&KY 
Started at on 6/1/98 
Completed at on 6/3/98 
Drilhg Method: M Wal Reverse Ak Rotsy 

I TotdDeoth: 1410feet 

Boring 720-028 

Coordinates: -456585E. -263176 N 
Geologist: Ubert 
Swface Elevation: 37553 feet mi 
Depth toGromdwater: M feetbgs 
Groundwater Elevation: M f e t  mi 

Measured: M 

GEOLOGIC OESCRIPTION 

Silt, clayey to very fine sand, yellow (2.517/6) 

Sand (90%) medium grain; silt (10x1, yellow (2.5Y7/6) 

Sand (70%) medium to fine gravel; gravel (20%) medium to fine grain, 
subangular to  subround; silt (101x1, yellowish brown (10YR5/8) 

Clay, silty, yellow (2SY7/6) 

Clay, silty, brownish yellow (10YR6/6) with trace of sand and gravel gravel 
at approximately 60 feet 

Sand (Q5X) fine grain; silt (51x1, brownish yellow (10YR6/6) 

Gravel (55-803) subangular to subround; sand (30-35%); silt (5x1, 
yellowish brown (10YR4/6) 
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1 Boring 720-028 

Project: P&& Gaseous Offusion f%nt Wag 27 RI 
Location: P e & K Y  
Started at on 6/1/98 
Conrpleted at on 6/3/98 

Coordinates: -4565.85E -263176 N 
Geologst: Ubwt 
Surface Elevation: 37553 feet NI 
Depth toGroundwater: W feetbgs Measured W 

85- 

90- 

95- 

100- 

105- 

HO- 

115- 

120- 
I 

I 

I 

I 

I 

I 

J w m  

GEOLOGIC DESCRIPTION 

Gravel ( 5 0 4 5 % )  subangular to subround; sand (35-40%); silt (lo%), strong 
brown (7.5YR4/6) 

brown (10YR7/4) with traces of clay laminae 

Sand very fine grained, silty with trace of clay laminae, olive yellow 
(2.5Y 6/61 
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Proiect Pack& Gaseous D f f M  Rknt Wag 27RI 
Location: P&&KY 
Started at on 6/1/98 

Boring 720-028 

Coordinates: -4S.85€, -263176 N 
Geologist: JAbert 
Surface Elevation: 37553 feet msl 

125 

130 

135 

140 

145, 

150. 

155. 

160. - 

Completed at on 6/3/98 
DrWg Methm ckwr WdReverse M Rutay 

~ 

GEOLOGIC DESCRIPTION 

Depth toGroundwater: h!4 feefbgs 
Groundwater Elevation: h!4 feet m/ 

Measwed: h!4 

Sand very fine grained, silty, dark gray (2.5\/4/1) grading to silt, sandy 
and clayey, dark gray (2.514/1) micaceous 

Silt, clayey and sandy, dark gray (2.514/1) micaceous 

Boring terminated,at 141.0 feet 

Background in CPM is: not available 
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Project P a d a h  Gaseous Dffusion PXint Wag 27RI 
Location: P&& KY 
Started at on 5/27/98 
Completed at on 5/30/98 
Orlina Method: meet Push T W y  

45 

50 

55 

60 

65 

7c 

7: 

8C - 

Boring 720-029 

Coordinates: -486QlQE, -MW29N 
Gedogst: JAbert 
Surface Elevation: 37568 feet msl 
Oepth to Gromdwater: NA feet bgs 
Groundwater Elevation: /u4 feet msl 

Measured: NA 

I TotdDepttx 1410feet 

3 
GEOLOGIC DESCRIPTION 

Clay, silty, trace to some fine sand, yellowish brown (10YR5/8) 

. . . .  

. . . .  . . . .  

Sand, very fine to fine grained, silty with trace gravel, pale yellow 
( 2 . 5 ~  7/41 

Sand, very fine to fine grained, silty with trace gravel grading to sand with 
30-40% medium to fine grave, brownish yellow (10YR6/8) 

' :(j 

.' ' 0 
0 (.' 
' . 'o 
..'b:; 
I..: 9 strong brown (7.5YR5/6) 
' . O .  ' 

0:: 
. .  

Gravel (65%) subround to subangular; sand (30%) medium to fine; silt (5x1, 

31 7 

- 
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1 Boring 720-029 

worn: P a d c a $  Gaseous affusion mt Wag 27 RI  
Locatiw Pack& KY 
Started at on 5/27/98 
Completed at on 5/3/98 
Drwg Method: meet plrsh Techwkgy 

Coordinates: -486019C -MW2QN 
Geologist: JAAbert 
Surface Elevation: 37568 feet m/ 
Depth to & W a t e r :  h!4 feet bgs 
Grandwater Elevation: M4 kef msl 

Measured: M 

Drl 

t & 
- 

85 

00 

95 

100 

105 

110 

11s 

120 - 

GEOLOGIC DESCRIPTION 

Gravel (5S-60%) subround to subangular; sand (30-40%); silt (5-I0%), 
dark yellowish brown (10YR4/6) 

Gravel (60-65%) subangular to  subround; sand (20-253); silt (10-20%), 
strong brown (7.SYRS/6) 

McNairy at 98 feet 
~ 

Silt and clay, trace to some fine to very fine sand, strong brown 
(7.5YR5/8) 

Silt and very fine sand, trace clay, light yellowish brown (2.5Y6/4) 

Silt, some clay and very fine sand, brownish yellow (10YR6/8) 

~~ ~ 

Silt and clay, trace very fine sand, brown (10YR4/3) to  very dark gray 
(10YR3/1) 

Silt and clay trace to  little very fine sand, very dark gray (2.5Y3/1) 

1v.7 

174.7 

1617 

- 
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I Boring 720-029 

Pro@: Pack& Gaseous Dffw'm Flat  Wag 27RI 
Location: Padc*KY 
Started at on 5/27/98 
Completed at on 5/30/# 
Or- Method: meet Push Techology 

Cmdinates: -485019E -&SO29 N 
Geologist: JAbwt  
Suface Elevation: 37568 feet msl 

Depth to Grwndwater: M feet bgs 
Groundwater Elevation: MI feet msl 

Measured: NA 

J 

125- 

130- 

135- 

140- 

145- 

150- 

155- 

160- 

I TotdDepth: 14fOfeet 

GEOLOGIC DESCRIPTION 

Silt and clay, same as above 

Clay, some silt, very dark gray (2.5\13/1) 

Boring terminated at 141 feet 

Background in CPM is: not available 
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n f 
- 

1oc 

loa 

00 

pro lect: Pa&& Gaseous DffW mt Wag 27 RI 
Locatim PacRx=iuSKY 
Started at on 6/B/M 
Completed at on 6/#/!33 
DrW~Method: Auw 

GEOLOGIC DESCRIPTION 

Boring 720-030 

Coordinates: -486&93 E -l95&2 N 
Geologist: RWCmb 
Surface Elevation: 37530 feet msl 

Depth to Groundwater: 1\14 feet bgs 
Groundwater Elevation: 1\14 feet msl 

Measued: 1\14 

Clay, some silt, firm, dark yellowish brown (10YR3/6 )  

Clay, some gravel and sand, hard, dark yellowish brown (10YR3/4 )  

Clay, trace silt, firm to slightly brittle, yellowish brown ( lOYR5/6 )  

Not sampled 

Clay, silty, trace loose gravel, somewhat firm, brown (10YR4/3 )  damp 

Clay, soft, brownish yellow (10YR6/8 )  with gray (10YR6/1) mottled, moist to  
slightly wet 

Not SamDled 

Clay, some silt and fine sand, firm, yellowish brown (10YR5/4 )  with gray 
(10YR6/1) and brownish yellow (10YR6/6)  mottling, damp 
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I Boring 720-030 

Prow Pa&& Gaseous Dffusim Uznt Wag 27 RI 
Location: P&*KY 
Started at on 6/WM 
Completed at on 6/18/98 
OrilingMettlod: AUgEr 

Coordinates: -486QN E, -l95Q52 N 
Geologist: RWCmO 
Surface Elevation: 37530 feet msl 
Depth toGrandwater: M feetbgs 
Groundwater Elevation: M feet msl 

Measured: M 

- 

x 1 
- 

100 

100 

100 

- 

a 
\ 

3 - 

0 

0 

0 

1 TotdDepth: XOfee t  

GEOLOGIC DESCRIPTION 

Not sampled 

Clay, some silt and fine sand, firm, yellowish brown ( IOYR5/4)  with gray 
(10YR6/1) and brownish yellow ( lOYR6/6) mottling, damp 

Clay, firm, gray (10YR6/1), some yellow (10YR7/6) mottling, damp 

Not sampled 

Clay very firm, gray (10YR6/1), mottled yellowish brown (10YR5/6) and vidal 
gray ( iOYR3/0, limestone gravel at 23.75-24.0 feet 

Not samDled 

Clay, some silt and gravel, heavily mottled gray (lOYR6/i), dark yellowish 
brown (10YR4/4),  and yellowish brown ( lOYR5/6),  damp 

, Boring terminated at 30 feet / 

- 
3 
x F 

& 

- 
Gi 

357.3 

3553 

3523 

3m 

347.3 

345.3 - 
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DATE 

5/28/98 
5/28/98 
5/28/98 
5/28/98 
5/28/90 

611 3/98 
611 3/98 
611 3/98 
611 3/98 

611 3/98 

PIEZOMETER TIME 

PZ-1 1415 
PZ-2 1345 
PZ-3 1335 
PZ-4 1400 
PZ-5 1406 
PZ-1 1025 
PZ-2 1043 
PZ-3 1038 
PZ-4 1035 
PZ-5 1020 

STATIC 
(Fr) 

49.77 
44.72 
46.19 
46.90 
43.45 
49.39 
44.30 
45.86 
46.63 
45.22 

TOC 
ELEV. 
376.70 

3372.32 
373.71 
374.52 
373.96 
376.7 
372.3 
373.7 
374.5 
374.0 

POINT 
N-SIDE 

ll 

Y 

n 

N 

N-SIDE 
n 

H 

Y 

Y 

WATER 
ELEV. 
326.93 
327.60 
327.52 
327.62 
330.51 
327.31 
328.02 
327.85 
327.89 
328.74 

(Fr) 
3.0 

FLUSH 
Y 

Y 

I) 

3.0 
FLUSH 

II 

II 

TOTAL DEPTH 

82.25 
81.57 
80.76 
82.34 
83.14 
82.25 
81.57 
80.76 
82.34 
83.14 

0 
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C-720 Building 
Piezometer Water Level Measurements 



jan98.xls 
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jan98.xls 

134 135 MW-220 1/26/98 TIC 381.65 58.39 323.26 F e e t  
1 35 136 MW-221 1/26/98 TIC 391.14 68.1 323.04 F e e t  
136 137 MW-222 1/26/98 TIC 395.2 72.12 323.08 F e e t  
137 138 MW-223 394.85 71.32 323.53 Feet 

144 145 MW-235 1/27/98 WWR 369.59 48.56 321.03 F e e t  
145 146 MW-236 1/27/98 WWR 368.89 47.99 320.9 F e e t  
146 147 MW-237 1/27/98 WWR 369.59 25.49 344.1 F e e t  
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DUMMER SURVEYING & 
1 

I F  
'J &-'E- ENGINEERING SERVICES, INC. 
4 

- --?E September 22,1998 

re: WAG 27 - Remedial Investigation / Feasibility Study 
Paducah Gaseous Diffusion Plant 
McCracken Co., Kentucky 

RICKY A TOSH, PLS 
:L,.:",r.: 15 

. :E PDEjl>Z','  

,e= sere- n b.C~.,C*, s I 0: 

Dear Sir: 

With this letter we are submitting a computer printout of the coordinate list of proposed 
bore hole locations and as-built locations for the above referenced project. 

A.iwxAn* _.--I-- 

I have reviewed the enclosed information and have found it to be true and accurate 
to the best of my knowledge and belief. 

If you have any questions, please do not hesitate to call. 

Respectfully Submitted, 

Kentucky Soeiety of 
Prolersionrl Enginoem 

434 South 6 th  Street Paducah ,  KY 42003 
KY 502.444.0220 IL 61 8e52Ae4209 Fax 502.444.9493 dse@sunsix . inf i .net  
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Pt.No. Code 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
3 12 
3 13 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 

North 
-1700.05063 
-1699.67288 
-1699.49782 
-1699.71655 
-1700.05414 
-1700.17994 
-1699.74082 
-1698.82433 
-1699.07372 
-1699.73704 
-1699.83374 
-1749.71098 
-1750.67808 
-1749.21448 
-1750.80489 
-1749.82220 
-1749.74737 
-1749.91669 
-1750.29647 
-1749.56691 
-1749.91402 
-1749.37141 
-1796.58206 
-1796.89732 
-1796.10326 
-1797.13434 
-1796.47000 
-1800.37010 
-1798.37644 
-1800.06782 
-1800.41473 
-1851.13060 
-1848.99213 
-1849.42480 
-1843.76235 
-1849.60270 
-1851.55840 
-1849.54216 
-1885.17177 
-1898.86220 
-1898.05120 
-1888.02253 
-1900.44260 
-1900.20561 
-1805.95380 
-1901.01850 
-1920.63260 
-1923.08000 
-1684.48440 
-1680.00720 
-1699.96848 

East 
-6524.68793 
-6575.20439 
-6625.07977 
-6675.04518 
-6724.84504 
-6774.46159 
-6826.10554 
-6874.40886 
-6925.47764 
-6975.72145 
-7025.48746 
-7025.02280 
-6974.80930 
-6925.30336 
-6875.49362 
-6824.72890 
-6775.32205 
-6724.76002 
-6675.12603 
-6624.84241 
-6574.80552 
-6525.75115 
-6574.83056 
-6625.03899 
-6675.34562 
-6725.60525 
-6773.55210 
-6824.70780 
-6875.88267 
-6924.89105 
-6973.04940 
-6975.21310 
-6924.97367 
-6874.76940 
-6827.51678 
-6774.37740 
-6723.69100 
-6674.82777 
-6724.00459 
-6776.77070 
-6825.73410 
-6876.76855 
-6925.28300 
-6975.40233 
-6550.14710 
-6689.73330 
-6738.72800 
-6958.76290 
-7040.72200 
-6594.12240 
-6920.18637 

Elevation 
371.339 
371.681 
372.061 
372.124 
372.233 
371.973 
371.435 
371.241 
371.404 
371.725 
369.645 
368.261 
372.224 
372.242 
373.045 
373.386 
373.865 
374.923 
373.893 
373 -492 
373 -288 
372.082 
372.010 
373.936 
374.129 
374.724 
374.219 
373.001 
372.335 
371.545 
371.665 
369.155 
370.665 
371.901 
373.500 
374.007 
374.020 
373.967 
373.441 
372.922 
372.283 
370.288 
369.789 
367.831 
367.592 
366.600 
366.044 
364.577 
367.390 
369.350 
371.540 

Desc. 
001-889 lor 
001-864 I O 2  
001-883.103 
001-884 \e4 
001-W5\05 
0 0 1 - w  \Ob 

001-888.\08 
001-ee9-109 
001-eH-1 \o 
001 -* \ \ \ 
0 01 --\\z 
001433-\ 13 
OOl-eik4 I lL4 
001-W3 I15 
O O l - W & = l  RD 
001-%3+ \\7 
001#1\8 
001*\\s 
0 01 -8281 20 
001 -- 121 
001-822 I22 
001-824\23 
O O l - W + \ Z q  
001 -82f.125 
0 0 1 - W  \2b 
0 01 -823 127 
0 0 1 -e3etzs 
001-824-129 
001- 1 3 0  

001-132 
001 -e 133 
001-83+.L3q * 

001+35135 
001-036-\% 
0 0 1 +3+ I37 
0 01 -*138 
001-639.139 
O O l - W + ~ Y o  
001-89E Irl 
0 0 1 - W 1 ~ 2  
001-e43 I q.13 
001-899 I r Y  
0 0 1 - 8 9 5 1 U 5  
O O l + W I U b  
001- I Y 7  
0014k8-148 
001 -8a9./4q 
001-%5+~So 
001-05+rsl 

001 -883. io7 

001* i3\ 
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Prepared by: Dunner Surveying Company #CGDSO6768 
T,ist-Coords/Brg-Azi 198001 9/22/98 14:51:05 Factor :  1.0000000 
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Pt .No.  Code North 
351 
352 
353 
3 54 
355 
356 
357 
358 
359 
360 
361 
3 62 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
391 
392 
393 
394 
395 
396 

-1767.09250 
-1766.75010 
-1773.71426 
-1732.00430 
-1720.76230 
-1720.78980 
-1730.97594 
-1757.52498 
-1757.46089 
-1729.42030 
-1816.16328 
-1816.53371 
-1791.39520 
-1720.67840 
-1720.33050 
-1755.76568 
-1721.22870 
-1695.54040 
-1865.28990 
-1727.83300 
-1765.14840 
-1719.97270 
-1796.66360 
-1684.69260 
-1699.48050 
-1700.52000 
-1856.93310 
-1857.18020 
-1956.07420 
-1700.05750 
-1414 -73090 
-1725.62240 
-1275.04340 
-1041.71900 
-1191.70410 
-1048.25730 
-907.38540 
-1016.76040 
-1017.96600 
-1096.08200 
-1095.65550 

E a s t  
-6894.11770 
-6875.22820 
-6875.45844 
-6876.61000 
-6877.01410 
-6835.76330 
-6835.65226 
-6835.45902 
-6789.53345 
-6791.35240 
-6933.62932 
-6919.41102 
-6823.69580 
-6878.94200 
-6900.38980 
-6835.98071 
-6790.62770 
-6855.42280 
-6967.56960 
-6741.02890 
-6875.11180 
-6950.58110 
-6875.13970 
-7197.43020 
-6594.88820 
-6585.07810 
-6719.08300 
-6708.71850 
-7139.25080 
-7020.53470 
-7396.06600 
-6080.71730 
-7200.19197 
-7601.83060 
-7344.02260 
-6899.07870 
-6939.90030 
-6812.76800 
-7007.53030 
-7001.62070 
-6812.39410 

Elevation 
372.642 
372.182 
372.366 
373.040 
372.643 
372.689 
372.698 
373.267 
373.855 
373.521 
371.082 
371.342 
373.110 
372.600 
372.389 
373.467 
373.272 
371.026 
366.340 
373.856 
372 -512 
372.082 
372.432 
371.200 
371.767 
371.606 
374.460 
374.399 
365.361 
371 -183 
373.466 
371.588 
372.033 
373.172 
372.800 
372.688 
369.801 
368.024 
368.700 
366 -283 
366.289 

Desc. 
001459- I52 
001-tE3 153 
OOl--tSl-I 
0 0 1 -*\55 
0 01 -+56 \5\0 
0 0 1 -8f3.157 
001-858158 
001-159 
001*1m 
0 0 1 -* 1b1 
001-8621b2 
001-tb3 
001*\lOr 
O O l - e . 6 5  110s 
001- lbb 
001-+#\1p? 
001-e6&\&F2 
0 0 1 +H= \ bQ 
001-838\= 
001- I71 
001-632. i72 
001-833 173 
001-834.\74 
001-635 L75 
001-876 \7b  
001-- I7bA 
001-833 177 
001- 177A 
001-838 \18 
001-0?9-\7q 
001-888 180 
001- 1 3 1  
001-682.182. 
001-8-83 183 
001-888- 1sq 
091-001 
091-002 
091-003 
091-004 
091-005 
091-006 



Pt.No. Code North 
401 
402 
403 
4 04 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
467 
468 
469 
472 
473 
474 
476 
477 
478 
479 
480 
500 
501 
502 
503 
504 

346.20180 
346 -10790 
329.03210 
255.97010 
294.26810 
340.26300 
259.66950 
358.24440 
358.46680 
372.83810 
370.55330 
329.85610 
375.84880 
356.49200 
390.43930 
350.63050 
369 -56760 
230.99230 

-2605.02410 
-2607.93820 
-2606.98270 
-2607.98804 
-2608.00883 
-2517.36978 
-2118.90020 
-2124.84030 
-2195.12250 
-2229.58810 
-2298.46440 
-2730.97790 
-2417.82080 
-2265.73060 
-2056.40880 
-2065.62690 
-2035.14660 
-2492.83830 
-2676.86880 
-1998.05950 
-2668.03270 
-1729.11820 
-2051.41470 
-2631.76108 
-1960.29260 
-1959.52210 
-1170.37670 
-1180.81840 
-1198.45570 
-1208.11650 
-1194.03330 

East 
-5613 ~ 1 8 7 0  
-5629.26920 
-5787.64820 
-5654.37470 
-5649.79090 
-5645.62640 
-5647.65300 
-5039.15830 
-5040.99210 
-5024.51040 
-5084.86200 
-5746.42270 
-5044.54040 
-5096.16110 
-5078.62180 
-5630.19420 
-5611.43710 
-5654.68830 
-5040.00280 
-5139.89960 
-5375.03330 
-5515.00084 
-5620.01354 
-5810.29158 
-5626.45880 
-5385.04440 
-5119.91730 
-4900.72660 
-4991.10820 
-5152.49940 
-5931.02860 
-5930.34400 
-5939.87700 
-5429.72530 
-5185.43050 
-4931.91070 
-5139.77010 
-5713.87110 
-5621.74020 
-5792.91140 
-5033.53820 
-4565.85208 
-4860.19020 
-4869.90050 
-4075.26020 
-4067.16220 
-4066.72800 
-4082.92230 
-4104.00300 

Elevation 
371.908 
371.422 
371.110 
370.120 
371.042 
369.217 
368.410 
371.820 
371.902 
371.311 
371.505 
371.290 
371.333 
371.723 
371.455 
371.701 
371.422 
370.723 
372.080 
371.803 
371.797 
371.874 
371.786 
371.814 
374.877 
374.881 
375.083 
374.256 
374.882 
373.490 
372.467 
372.744 
373.722 
374.623 
373.719 
374.206 
372.341 
372.541 
371.034 
374.228 
374.386 
375.517 
375 .f56 
375.278 
376.845 
376.730 
376.742 
376.862 
377.154 

Desc. 
196-001 
196-002 
196-003 
196-004 
196-005 
196-006 
196-007 
196-008 
196-009 
196-010 
196-011 
196-012 
196-013 
196-014 
196-015 
196-016 
196-017 
196-018 
720-001 
720-002 
720-003 
720-004 
720-005 
720-006 
720-007 
720-008 
720-009 
720-010 
720-011 
720-012 
720-013 
720-014 
720-015 
720-017 
720-018 
720-019 
720-022 
720-023 
720-024 
720-026 
720-027 
720-028 
720-029 
720-030 
040-014 
040-015 
040-016 
040-017 
040-018 
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2 R.E. Wright Environmental, Inc. 

*---e a Subsidiary of Scrence Applrcatrons r-- 
An ~mp~oyee-owned company International Corporation 

J u n e s ,  1998 
Mr. Edward Shon 
Vice President 
Miller Drilling Company 
1304 Lana Street 
Chattanooga, 'ZCN 37406 

RE: Data Transminal of the CPT/DPT Investinarion - 
at the Paducah Gaseous Diffusion Plant 
RE. Wripht Project No. 01-1408-00-1502-000 

Dear Mr. Short: 

R.E. Wright Environmental, Inc. (RE. Wright) is pleased to submit this data transmittal to Miller 
Drilling Company (MDC) documenrin_e the results of the Cone Penetrometer Test (CPT) 
investigation performed by RE. Wright at the Paducah Gaseous Diffusion Plant (PGDP) located 
in Paducah Kentucky. RE. Wripfit pdormed this investigation at the request of Mr. Mark 
Herndon of MDC. 

Field activities occurred from February 19 through March 18, 1998. R.E. Wright mobilized its 
Cone Penetrometer Test (CPT) rig and crew to the site to perform CPT borinp and continuous 
soil borings for evaluation of subsurface soil conditions at three solid wasre m a - p e n t  units 
!SwhlUs). All CPT and soil boring locations were previously designated by a representative 
From CHzM Hill. 

R.E. Wright utihed a 10 ton electronic subtraction cone manufactured by Hogentogler & Co., 
Inc. to perform the Cone Penetration Tests (CPTs). The CPT consists of pushing the cone into 
the ground at a constant rate of 2 centimeters per second. Measurements of tip bearing stress or 
resistance (Qc), sieeve fiction (Fs), inclination (I), and pore pressure (u) are recorded at 5 
centimeter intervals during the test to provide a nearly continuous stratigraphic log and 
interpretative Standard Penetration Test (SPT) N values. The data are transmitted as analog 
voltage signals via a cable (inside a rod string) to a computer data acquisition qstem located on 
the CPT rig. All CPTs are performed in accordance with ASTM standard (D5778) and are 
attached as appendix B. 

> 

9 7 6 Springdale Drive, Exton, Pennsylvania 1934 1 Phone (61 0) 594-3630 Fax (61 0) 594-3626 



June23, 19% Mr. Edward Shon 2 

The CPT crew utilized the Geoprobe43 macro-core sampler to collect soil sampies from the soil 
boring. The macro-core sampler is approximately 4 fen in length, and is limed with standard 
e o p r o b d  acetate liners to preserve sample integrity. The sampler is equipped with a stainless 
steel cutting shoe. As the sampler is advanced the cutting shoe cuts through the subsurface 
forcing soil to enter the sampler. The sampler is remeved and the acetate liner tube is removed 
fiom the sampler. The sampier is finally reassembled with a new a c n a e  liner and a ciean cutting 
shoe to collect the n e e  macro-core. 

The CPT operator presented the retrieved acetate lined soil sampies from each boxins to CH&f 
HILL'S field representative directly in the acetate liners fiom each boring - locxion. The soils were 
logged and field screened by a represantative from CH&f HIU. 

RESULTS OF FIELD ACTIMTIES 

R.E. Wrisht performed a total of 35 soil boring in S W s  196 and 01 with target depths of 10 
feet below below _=de (BG). Terminal depths and locations of boring are presented in Table 1. 

RE. Wright also performed 13 CPTUs in S W W s  01 and 196, and at building 720. Actual 
depths and locations of the soundings are presented in Table 2. The CPTL. logs and -graphs are 
attached as Appendix A The soil behavior type classification used in CPT stratigraphic 
interpretation is from Robertson er al., 1986, a copy ofwhich is inciuded with the logs. 

RE. Wright appreciates the oppomnity to provide CPT services to MDC. Please contacf us if 
you have any questions or comments concernins the information presented herein. 

Respedl ly  submitted, 

R.E. WRIGHT ENVIRONMEXTAL, NC. 

Luis M. Mercado 
Operations Manager, Cone Penetrometer Division 

cc:Steven J. Parker, P.G.,Ensafe 
LMM:glv 
PADCPT.DOC 

Gregoj  Jhdrbach 
Service, Operation and Maintenance Manager 
Philadelphia Area office 
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SWMU-Ol I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

9 JSWMU-196011 

TABLE 1 

DIRECT PUSH TECHNOLOGY CONTlNOUS SOIL BORINGS 

SWMU-Ol-66t. IO\ 
SWMU-01-062 I02 
SWMU-Ol-BB3la3 
sWMu-01* t o 4  
SWMU-01.885LO5 
S W M U - O 1 M  \ 18 
SWMU-Ol.6$41\9 
S W M U - 0 1 ~ 1 2 C  
SWMU-O14a-\2l 
S W M u - 0 1 ~ 1 2 3  
SWMU-O1.836\2~ 
SWMU-01425 125 
SWMU-0 1 -826 \Zb 
SWMU-01430138 
SWMU-01-834 139 
SWMU-01.651\% 
SWMU-01-653 1% 
SWMU-Ol* \5q 
SWMU-O1455\55 
SWMU-01.656. \5u 
SWMU-014#\57 
SWMU-0 1-158 
SWMU-01 M I S a  
SWMU-01-m IM 
S W M U - O l m  IbJ 
SWMU-01 e \b2 

PADUCAH GASEOUS DIFFUSSION PLANT 

LO CAT10 N 

SWMU-196401 
SWMU-196901A 
SWMU-196402 
SWMU-196-OO2A 
SWMU-196-UO4 
SWMU-196-008 
SWMU-196-009 
SWMU-196-010 

rOTAL DEPTH (ftl 

10 
10 
10 
7.5 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



TABLE 2 

1 
2 
3 

CONE PENETROMETER TEST BORINGS 

SWMU-720-0 12' 30.3 
SWMU-720-018 24.9 
SWMU-720-018A 23 

PADUCAH GASEOUS DlFFUSSlCN PLANT 

1 SWMU I LOCATION (TOTAL DEPTH (ft) 1 

SWMU196-003 
SWMU-196-00s 

3 18.9 
SWMU-Ol 1 1 

SWMU-01-85f815 44.5 
14.1, 
58.2 
19.2 

S W M U - o l a I b  60.5 

1 
2 SWMU-01465 \lo3 
3 S ; N M u - O l ~  b 
4 SWMU-Ol-M+\bq 
5 

'Note: CPTU-720-012 suffered a loss of data between 8.4 feet and 10.5 feet due to a maifundioning headlottd 
switch. 



CPT LOG DEFNlTIONS 
- 

The following definitions are provided in the Operating Insrrucrions Elecrronic Cone 
Penerrometer, by Hogentogler & Co., Inc., February 1995 to assist in the interpretation of the 
retrieved CPT strati-prphic logs. 

Oc-Tip - Resistance: This is the mewred resistance on the 60 deget,  ten square 
centimeter tip of the cone, prinred in terms of pressure; force divided by unit ares. 

Fs-Local Fnczion: Tbis is the measured resistance, due to soil fiction, on the 150 
square centimeter friction element located directly above the tip. Fs is also printed in 
terms of pressure; force divided by unit area. 

Rf-Fricn'on Ratio: This is the local fiction divided by the tip resistanct, expressed in 
percent. 

0 Av-Pore PresJlrre(U): This is the local pore pressure from the formation. U is 
measured directly behind the cone tip and is measured in kilo-gams per square 
centimeter. 

INC-Inclinanon: Th~s is the angie of the cone with respect to the vertical. Inclination 
has little to do with data interpretation and is generally used as a means of tool 
protection. 

Inrerprered Soil Type: This is determined from the tip resistance (Qc) and the fiction 
resistance (Rf) using Robertson & Campenella-1983, based on 60 percent hammer 
efficiency and 0.15 meter sliding data average. 

SPT m)-Stalrdard Penetration Tesr: Based on the interpreted soil type and the value 
of Qc, the SPT (N) value (blows per foot) can be determined. Due to the variance of 
repeatability and reliability of the SPT test, caution should be used when using the 
CPT determined N values. These N values should be cross correlated with actual SPT 
data for comparison. 



11 

3 

Zone q,/N So11 B8koviour Type 

1) 2 
2) 1 
3, I 
4 )  1.5 
5 ;  2 
61 2 .  5 
7 )  3 
8 )  4 
c: 5 

1 C) 6 
1 1 )  I 
12) 2 

S i n l n l i f i c l  Soil CiaFs i i ic ,z : ion  Char: f c r  S tandard  

tAec:ranic Friction Cone (Robertson e t  al, 1986) 

7 
- : i g . ~ r e  - . _  

-. 



APPENDIXA 

CPT DATA LOGS AND GRAPHS 



SOUNDING DATA IN FILE C P T ~ O  03-1a-9a 09:36 

>ERATOR : G J V - L H  LOCATION : CPTU-196-003 

: &-CHANNEL JOB NO. : 1507-000 

n. E. URIGHT, INC. 
916 Springdrle Or., Extm, Pa 1-1 

DEPTH DEPTH 
mters  feet 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 

0.30 1.0 
0.35 1.1 
0.00 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.7s 2.5 
‘.30 2.6 

2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.L 
1.10 3.6 
1.15 3.e 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1-40 4.6 
1.:5 L.8 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 

1.90 6.2 
1.95 6.4 
2.00 6.6 

0.25 0.8 

1.85 6.1 

TIP 
PC ksc 

9.3 
9.0 
a.4 
16.4 
25 -2 
23.9 
26.7 
31.1 
26.2 
27.8 
27.1 
30.6 
30.8 
27.2 
20.6 
15.3 
10.2 
6.3 
3 -5 
2.2 
2.3 
3.5 

6.7 
5.6 
4.L 
3.7 
5.2 
5.9 
4.2 
5 .L 
4.2 
3.5 
4.3 
5.5 
6.6 
8.2 
9.5 
10.4 
12.2 

4.8 

FRICTION 
Fs ksc 

-0.060 
0.010 

0.330 
0.UO 
0.480 
0.930 
0.730 
0.880 
0.800 
1 .ooo 

0.930 
0.880 
0.700 
0.460 
0 3 8 0  
0.230 
0.150 
0.150 
0.170 
0 -220 
0.270 
0.280 
0.270 
0.230 
0.230 
0.250 
0.240 
0.250 
0.250 
0.260 
0.260 
0.m 
0.320 
0.410 
0 . W  
0.520 
0.590 
0.670 

0. oao 

0. a90 

FR RATIO PORE PR 
Fsmc X 

-0.65 
0.11 
0.95 
2.01 
1-75 
2.01 
3.49 
2.34 
3.36 
2Au 
3.68 
2.91 
3.02 
3.24 
3.40 
3.01 
3.72 
3.66 
4.25 
6.70 
7.52 
6.20 
5.57 
4.15 
4.84 
5.25 
6.30 

4.07 
5 -91 
4.60 
6.21 
7.32 
6.56 
5 .Iu 
6.21 
5.60 
5 .46 
5.66 
5 -18 

4-18 

Pw h c  

0.00 
-0.01 
-0.07 
-0.03 
-0.68 
-0.75 
-0.76 
-0.75 
-0.72 
-0.66 
-0.60 
-0.60 
-0.59 
-0.59 
-0.60 
-0.63 
-0.74 
-0.66 
-0.35 
-0.39 
-0.31 
-0.32 
-0.32 
-0.32 
-0.32 
-0.32 
-0.32 
-0.32 
-0.32 
-0.31 
-0.31 
-0.31 
-0.31 
-0.30 
-0.30 
-0.30 
-0.29 
-0.29 

-0.20 
-0.28 

I I C  

I d 9  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

? 
sensit ive f i ne  g n i n d  

c l a m  s i l t  t o  s i l t y  clay 
sa.ndy s i l t  t o  c l a m  s i l t  
s a d y  s i l t  t o  clmyey s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
C 1 . m  s i l t  t o  S i L t y  clay 
C l a m  S i l t  t O  S i l t y  Clw 

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  c lay 

s i l t y  clay t o  c lay 
s i l t y  clay t o  c lay 

c lay 
c1.y 
c lay 

organic material 
clay 
clay 
clay 
clay 
clay 
c lay 
clay 
clay 
clay 
clay 
c lay 
clay 
clay 
clay 
ClW 

clay 

clay 

Clay 

Clay 

N 

SPT 

? 
4 
6 
7 
9 
10 
11 
14 
14 
14 
14 
15 
15 
13 
11 
10 
7 
7 
4 
3 
3 
c 
5 
6 
6 
5 
4 
5 
5 
5 
5 
4 
4 
4 
5 
7 

9 
11 
12 

a 



CPT680 : CPTU-196-003 : 03-18-98 09:36 PACE 2 

DEPTH DEPTH TIP FRICTIO~ FR RATIO PORE PR 
meters feet Oc ksc 

2.05 6.7 
2.10 6.9 

. -  2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 

2.50 8.2 
2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.L 
4.45 14.6 
4.50 14.8 

2-45 8.0 

14.3 
20.0 
20.8 
21.5 
20.5 
20.2 
16.0 
11.9 
7.2 
5 .5 
5.2 
5 -7 
5.3 
6.9 
8.5 
6.5 
5.6 
3.3 
4 .a 
9.0 
11.3 
15.3 
17.6 
15.6 
16.2 
16.2 
15.5 
15.2 
18.5 
13.8 
15.9 
19.2 
20.3 
18.2 
19.9 
22.8 
21.7 
16.2 
8.4 
19.2 
18.0 
16.7 
11.8 
12.2 
12.1 
9.9 
9.9 
10.2 
11.0 
15.6 

Fs ksc 

0.790 
1.020 
1.090 
1 .24O 
1.240 
1.050 
0.820 
0.150 
0.540 
0 380 
0.380 
0.UO 

0.450 
0.520 
0.510 
0.500 
0.450 
0 -380 
0.350 
0.430 
0.660 
0.760 
0.780 
0.760 
0.660 
0.610 
0.610 
0.650 
0.600 
0.660 
0.700 
0.670 
0.690 
0 .no 
0.840 
0.930 
0.410 
0.900 
0.890 
0.m 
0.760 
0.670 
0 .a0 
0.550 
0.510 
0.520 
0.460 
0.160 
0.480 

0.600 

w a c  x 

5.54 
5.11 
5 -24 
5.76 
6.04 
5.19 
-5.12 
6.14 
7.16 
6.91 
7.38 
7 -76 
8.57 
7.59 
5.98 
7.68 
8.S 
11.66 
7.22 
4.78 
5.84 
4.98 
4.43 
4.74 
4.07 
3.n 
3.93 
4.27 
3.21 
4.n 
6 .39 
3.49 
3.60 
4 .35 
4 .a 
4.08 
1 .I9 
5 -55 
10.62 
4.01 
4.22 
4.00 
5 .26 
4.50 
4-20 
5 -25 
6.65 
4.51 
4.35 
3.84 

Pw ksc 

-0.28 
-0.27 
-0.27 
-0.26 
-0.26 
-0.26 

-0.2.S 
-0.26 
-0.27 
-0.26 
-0.26 
-0.26 
-0.26 
-0.26 
-0.26 
-0.26 
-0.26 
-0.25 
-0.24 
-0.24 
-0.24 
-0.23 
-0.23 
-0.22 
-0.22 

-0.21 
-0.21 
-0.21 
-0.20 
-0.20 
-0.20 
-0.19 
-0.19 
-0.19 
-0.19 
-0.19 
-0.17 
-0.17 

-0.26 

- 0 . 2  

-0.17 
-0.18 
-0.18 
-0.18 
-0.17 
-0.17 
-0.16 
-0.16 
-0.15 
-0.14 

I NC 

I deg 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

INTERPRETED 
SOIL TYPE 

c lay 
clay 
clay 
clay 

clay 
c h y  
clay 

C1.Y 

clay 
clay 
clay 
clay 

clay 
organic r t a r i a l  
organic w t e r i a l  

clay 
clay 
clay 
clay 
clay 

Clay 

Ct8y 

C h Y  

Chy 
Chy 

s i l r y  clay t o  clay 
silty clay t o  clay 
silty clay t o  clay 
s i l t y  clay to clw 
silty clay t o  clay 

c Lay 

s i l t y  clay to clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 

clayey si L t  to s i  \ty cLay 
Silty cloy to clay 

clay 

silty clay t o  clay 

clay 
clay 
clay 
clay 
clay 

clay 
clay 

Silty Clay KO Clay 

Clay 

Clay 

Clay 

Clay 

n 
SPT 

15 
18 
21 
21 
21 
19 
16 
12 
8 
6 
5 
5 
6 
7 
7 
7 
5 
5 
6 
8 
12 
15 
16 
16 
16 
11 
10 
11 
1 1  
11 
16 
12 
13 
13 
14 
11 
13 
15 
15 
15 
12 
16 
14 
12 
11 
11 
10 
10 
12 
14 

ai l  interpretation reference: Robertson & Eoapmalla-1983, based on 60% h m r  efficiency and .15 m sliding data average 



CPT680 : CPTU-196-003 

OEPTH OEPTH 
meters feet 

4.55 14.9 
4.60 15.1 
4.65 15.3 
4.70 15.4 
4.75 15.6 
4.80 15.7 
4.a 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.15 17.9 
5.50 10.0 
5.55 10.2 
5.60 10.4 
5.65 18.5 

5.75 10.9 
5.00 19.0 
5.85 19.2 
5.90 19.4 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.0 
6.40 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 21.0 
6.70 22.0 
6.75 22.1 
6.00 22.3 
6.05 22.5 
6.90 22.6 

5.70 10.7 

.. 6.95 22.8 
7.00 23.0 

T I P  
Oc ksc 

14.3 
16.1 
15.0 
16.5 
17.8 
15.9 
16.4 
29.5 
10.2 
16.3 
13.9 
10.3 
17.6 
17.1 
16.2 
26.4 
52.3 
n.6 
71 -3 
69.3 
09.9 

115.4 
220.6 
184.0 
145.6 
242.5 
218.4 
170.7 
217.9 
266.4 
246.5 
w .9 
130.9 
103.2 
91.3 
54.9 
7s .2 
95.2 

268.3 
310.0 
302.9 
209.5 
555.0 
559.1 
590.5 
100.9 
622.0 
614.9 
623.6 
636.7 

: 03-18-98 09:36 

F R I C T I O N  
Fs ksc 

0.710 
0.740 
0.760 
O.RO 
0.530 
0.570 
0.830 
1.110 
1.110 
0.920 
0.730 
0.630 
0.620 
0.560 
0.650 
1.130 
1 .no 
1.690 
1.110 
1.350 
1 -400 
1.970 
4sao 
4.580 
4.080 
5.100 
5.520 
5 -270 
4 -300 
5 .a0 
4.250 
5.990 
4.600 
2.870 
1.220 
1.550 
1 .a20 
3.510 
5 -320 
9 -350 
7.010 
5 .DO 
5 .nu 

-0.270 
4.130 
5.310 
1.720 
3.070 
3.600 
4.020 

FR RATIO 
W a c  x 

4.95 
4.61 
5.06 
4 -36 
2.97 
3.59 

-5 I o 6  
3 . n  
6.10 
5.65 
5.26 
3 . u  
3.51 
3.27 
4.02 
4.20 
3.42 
2.18 
1.98 
1.95 
1.56 
1.71 
2.0s 
2.18 
2.00 
2.10 
2.53 
2.95 
2.01 
2.12 
1 .R 
2.65 
3.51 
2.70 
1.34 
2.82 
2.42 
3.69 
1.90 
2.93 
2.31 
2.50 
1.04 

-0.05 
0.69 
5 -26 
0.76 
0.63 
0.58 
0.63 

PACE 3 

PORE PR 
Pu  ksc 

-0.11 
-0.14 
-0.13 
-0.13 
-0.12 
-0.12 
-0.11 
-0.11 
-0.12 
-0.10 
-0.08 
-0.08 
-0.07 
-0.06 
-0.W 
-0.03 
-0.01 
0.04 
0.15 
0.35 
0.17 
0.59 
0.57 
0.30 
0.13 
0.53 

-0.05 
-0.14 
-0.17 
-0.12 
0.25 
0.02 
0.13 
0 -34 
0.34 
0 -37 
0.44 
0.43 
0.43 
0.37 
0.23 
0.31 
0.36 
O.% 
0.57 
0.56 
0.53 
0.61 
0.66 
0.73 

INC 
1 deg 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.4 
0.1 
0.4 
0.1 
0.4 
0.4 
0.1 
0.1 
0.4 
0.4 
0.4 
0.4 
0.4 
0.1 
0.1 
0.4 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.9 
0.9 
1 .o 
1.1 
1.2 

INTERPRETED 
SOIL TYPE 

clay 
clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

C h Y  

Chy 
Clay 

C1.y 

s i l t y  clay t o  clay 
Clay 

clayey s i l t  t o  s i l t y  clay 
s i  L t y  clay t o  clay 
s i l t y  clay t o  clay 

clayey s i l t  t o  s i t t y  clw 
s8ndy s i l t  t o  clayey s i l t  
sm&y s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  sand t o  sandy s i l t  
s i l t y  s u d  t o  sandy s i l t  
s i l t y  s u d  t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i  lty sand t o  sm&y s i  L t  
s i l t y  sand t o  sandy s i l t  
s i l t y  s u d  t o  sandy s i l t  
s i  l t y  s u d  t o  sandy s i  l t  
s i  Lty sand t o  randy s i  lt 

s u d  t o  s i l t y  sand 
und t o  s i l t y  sand 

s i l t y  und t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  s u d  t o  sandy s i l t  
s i l t y  s a d  t o  sandy s i l t  
Sandy s i l t  t o  clayey s i l t  
s i l t y  s d  t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  

sand t o  s i l t y  sand 
grawt ty  und t o  und 
grawl ly  sand t o  und 
Orawlly S u d  t o  s u d  

S u d  

S u d  

~ r a w l l y  sand t o  Sand 

g r r w l l y  rand t o  rud 
9rawLly s u d  t o  s u d  

S i l t y  SMd t o  Sandy S f k t  

Sandy S i l t  t o  C h Y y  S i l t  

N 
SPT 

15 
15 
16 
11 
11 
11 
14 
21 
21 
16 
16 
11 
9 

11 
13 
16 
21 
27 
24 
26 
31 
17 

61 
64 
67 
11 
68 
74 
61 
62 
67 
51 
43 
28 
25 
30 
49 
76 
99 
92 
a9 
74 
95 
To 
88 
89 

103 
1W 
102 

55 

V i L  interpretation reference: Robertson L C~lplml la-1983, based on 60% h-r efficiency and .15 m s l id ing data averrge 



CPT680 : CPTU-196-003 : 03-18-98 09:36 PAGE 4 

DEPTH DEPTH TIP FRICTION FR RATIO PORE PR 
meters feet 

7.05 23.1 
7.10 23.3 
7.15 23.5 
7.20 23.6 
7.25 23.8 

, 7.30 23.9 
7.35 24.1 
7.40 24.3 
7.45 24.4 
7.50 21.6 
7.55 24.8 
7.60 21.9 
7.65 25.1 
7.70 25.3 
7.75 25.4 
7.80 25.6 
7.85 25.8 
7.90 25.9 
7.95 26.1 

- 

8-00 26.2 
8.05 26.4 
8.10 26.6 
8.15 26.7 
8.20 26.9 
8.25 27.1 
8 2 0  27.2 
8.35 27.4 
8.40 27.6 
8.45 27.7 

8-55 28.1 
8-60 28.2 
8.65 28.4 
8-70 28.5 
8.75 28.7 
8.80 23.9 
8.85 29.0 
8-90 29.2 
8.95 29.4 

8.50 27.9 

9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.20 30.2 
9.25 30.3 
9.30 30.5 
9.35 30.7 
9.40 30.8 
9-45 31.0 
9.50 31.2 

Oc ksc 

581.9 
495.1 
439.1 
427.6 
447.8 
424.5 
369.8 
210.4 
43.1 
98.0 
156.6 
190.4 
97.9 
161 .4 
3w.9 
5U.l 
501 .5 
469.7 
481.3 
514.0 
450.0 
454.5 
421.3 
128.7 
56.2 

38.7 
34.7 
26.1 
27.5 
41.8 
39.8 
56.8 
83.4 

137.4 
153.3 
17J.4 
220.1 
250.4 
221.5 
247.0 
272.6 
258.1 
300.9 
351.2 
264.8 
199.3 
111.0 
127.8 

36.8 

113.8 

Fs ksc 

3.500 
2.980 
4.UO 
2.930 
3.480 
1 .RO 
0.180 
1 .a90 
2.750 
2.870 
1 .ZO 
2.720 
2.980 
2.120 
3.500 
3.130 
3.190 
4.200 
3.390 
2.700 
2.580 
1.950 
3.230 
2.820 
1.340 
0.500 
0.610 
0.600 
0.610 
0.940 
1.130 
0.910 
1 A20 
1 .&80 
2.340 
3.550 
3.680 
4 -340 
5 -320 
7.860 
8.000 
7.500 
7.380 
8.530 
8.140 
9.510 
5 .a60 
6.490 
8.530 
6.640 

Wac X 

0.60 
0.60 
0.92 
0.69 
0.78 
0.41 
0.05 
0.90 
6 -38 
2.93 
0.80 
1 .w 
3.05 
1.31 
0.aa 
0.58 
0.64 
0.89 
0.70 
0.53 
0.57 
0.43 
0.77 
2.19 
2.39 
1.36 
1.58 
1-73 
2.33 
3.12 
2-70 
2.29 
2.50 
1.78 
2.06 
2.58 
2.40 
2.50 
2.42 
3.14 
3.61 
3.u 
2.71 
3.30 
2.71 
2.71 
2.21 
3.26 
7.68 
5.20 

- 

Pw ksc 

0.R 
0 . n  
0.79 
0.78 
0.78 
0.85 
0 A7 
0.76 
0.55 
0.59 
0.64 
0.66 
0.65 
0.66 
0 .a 
0.78 
0 .a 
0 .as 
0 .a0 
0.89 
0.89 
0.90 
0.98 
0.86 
0.87 
1.01 
1.05 
1 .Of 
1.07 
1.09 
1.18 
1.33 
1.52 
1.61 
1.61 
1.56 
1.54 
1.61 
1.60 
1.49 
1.52 
1 .a2 
1.76 
1.79 
1 .n 

1.66 
1.69 
1.71 
1-66 

1 .m 

I Nt 
I deg 

INTERPRETED 
SOIL TYPE 

1.5 gravelly sand t o  uclcl 
1.6 graveCly .ud to  suid 
1.7 gravelly s.nd t o  
2.0 gravelly s a d  t o  surd 
2.1 gnvel ly  und t o  sand 
2.1 
2.2 
2.3 
2.5 
2.5 
2.4 
2 -3 
2.3 
2.3 
2.4 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 

gravelly sand t o  und 
9raw.Lly s8rd t o  s u d  

und 
s i l t y  und to .udy s i l t  
s i l t y  und t o  sandy s i l t  

und t o  s i l t y  und 
urn) t o  s i l t y  und 
s u d  t o  s i l t y  und 

Iud 
gravelly und t o  und 
gnve l l y  urd t o  und 
g n w l l y  und t o  und 
gnvel ly  d t o  und 
gravelly sand t o  sand 
gravelly sand t o  sand 
gravelly sand t o  rand 

1.9 gravelly sand t o  s u d  
1.9 S u d  

1.7 s i l t y  s u d  t o  ludy s i l t  
1.7 sandy s i l t  t o  c l a w  s i l t  
1.7 s i l t y  sand t o  sandy s i l t  
1.7 sandy s i l t  t o  clayey s i l t  

1.7 Sand 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
2.1 

sandy s i l t  t o  clayey s i l t  
sudy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy S i l t  t o  clayey s i l t  
s i l t y  s a d  t o  s u d y  s i l t  
s i l t y  und t o  sandy s i l t  
s i l t y  sand t o  s m  s i l t  
si l t y  sand t o  sandy s i  I t 
s i l t y  und to  s i l t  
s i l t y  sand to s u d y  s i l t  
s i l t y  und to  ludy s i l t  

S u d  t o  clayey und C*) 

s8nd t o  clayey .ud (*) 
Sand t O  C l l y r Y  S u d  (*) 

2.2 und t o  clayey S u d  C*) 
2.2 Und t o  c l a m  s u d  C*) 
2.4 s u d  t o  clayey und (*I 
2.5 s i l t y  und t o  s a d y  s i l t  
2.5 s i l t y  und t o  sandy s i l t  

2.5 very s t l f f  f ine grained (*) 
2.6 very s t i f f  f ine grainad C*) 

2.5 Sand t o  Cl8ysY und (*) 

W 

SPT 

95 
a& 
76 
n 
R 
69 
56 
42 
39 
33 
37 
37 
37 
u 
61 
80 
84 
81 
81 
80 
79 
74 
67 
40 
25 
18 
12 
13 
12 
13 
15 
18 
20 
28 
37 
45 
52 
61 
72 
115 
120 
124 
130 
139 
152 
102 
91 
96 

1 U  
137 

$ o i l  interpretation reference: Robertson 8 Ca~panella-1983, bared on 6oX hrnncr efficiency ud .15 m s l id ing data rverage 



CPTbllO : CPTU-196-003 PAGE 5 

DEPTH DEPTH T I P  
Y t e r t  feet Pc ksc 

9.55 
9.60 

. 9.65 
9.m 
9.75 
9.80 
9.05 
9.90 
9.95 

10.00 
10.05 
10.10 
10.15 
10.20 
10.25 
10.30 
10.35 
10.10 
10.45 
10.50 
10.55 
10.60 
10.65 

. 10.10 
'0.75 
d O . 8 0  

10.90 
10.95 

10.85 

31.3 
31.5 
31.7 
31.8 
32.0 
32.2 
32.3 
32.5 
32.6 

33.0 
33.1 
33 -3 
33.5 
33.6 

34.0 
U.1 
34.3 
34.4 
34.6 
34.8 
34.9 
35.1 
35.3 
35.4 
35.6 

35.9 

32.8 

n .a 

35 .a 

171.9 

226.3 
252.9 
W.6 
291.3 
137.4 

265.6 
230.4 
186.5 
94.8 
U . 1  
39.1 
37.5 
38.6 
40.6 
R.0 

141.9 
103.0 
42.7 
52.6 

187.6 

it8.a 

48.8 
136.5 
256.1 
236.1 
301.1 
153.5 
272.1 

FR I C 1  ION 
Fs ksc 

5 -780 
6.190 
6.900 
6.100 
2.180 
3.430 
5.210 
7.160 
7.220 
6.310 
4 A70 
1 .a330 
1.890 
1.120 
0.600 
1.260 
1.510 
2.290 
0.990 
2.980 
2.150 
1.250 
2.610 
6.700 
7.560 
1.680 
4.720 

? 

? 

FR RATIO 

FslPc f 

3 -36 
3.30 
3.05 
2.Ll 
0 .a2 
1.18 

4.79 
4.81 
2.R 
2.74 
2.40 
1.93 
4.10 
2.66 
1.60 
3.27 
3.72 
3.18 
0.70 
2.88 
5.03 

5.35 
C.91 
2.95 
0.71 
1.57 

? 

? 

2.38 

PORE PR 

Pw ksc 

1 .ai 
2.05 
2.03 
2.07 
2.10 
2.10 
2.20 
2.10 
2.03 
2.23 
2.13 
2.00 

2.08 
2.13 
2.17 
2.20 
2.22 
2.24 
2.27 
2.21 
2.20 
2.33 
2.35 
2.27 
2.15 
2.56 
2.62 
2.66 

2.08 

INC 
1 dcg 

INTERPRETED 
SOIL TYPE 

2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
2.8 
3.0 
3.2 
3.2 
3 -3 
3.0 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 

sanuy s i l t  t o  clayey s i l t  
s i l t y  sand t o  undy s i l t  
urd t o  s i l t y  sand 
urd t o  s i l t y  usd 
rud t o  s i l t y  urd 

sikty s a d  t o  sady  s i l t  
s y d  t o  C 1 . m  s u d  (9 
urd t o  C l . m  urd (9 

s i l t y  sard t o  sandy s i l t  
s i l t y  und t o  .udy s i l t  
s i  lty und t o  sandy s i  l t  
s a d y  s i l t  t o  c l a m  s i l t  
undy s i l t  t o  clayey s i l t  

s a d y  s i l t  t o  claywy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
s i l t y  und to  sandy s i l t  
s i l t y  sand t o  undy s i l t  
sandy s i l t  t o  clayey s i l t  
Clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  rand t o  sandy s i l t  
sand t o  s i l t y  sand 

8- S i l t  t O  C 1 . m  s i l t  

S 8 d  t O  C l a w  S u d  (*) 

? 
? 
? 

N 
SPT 

a i  
78 
74 
62 
67 
58 
6& 
92 

107 
76 
57 
36 
24 
16 
15 
16 
25 

35 
32 
27 
20 
40 
74 
m 
66 

? 
? 
? 

28 

i i l  interpretation reference: Robertson L CWpne118-198, based on 60% h.llmr efficiency ud .15 m s l id ing data average 
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dUNDINC DATA I N  FILE VI663 03-03-98 09:38 

PERATOR : GJV-LWW LOUTION : cP'Iu-1%-005 

CONE IO : 4-CHANNEL JOB NO. : 1507-000 

. E. URIGHT, INC. 
~ 1 6  Springdle Dr., Exton, Pa 1%1 

, -  

DEPTH DEPTH 
meters feer 

0.05 0.2 
0 3 0  0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.15 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
0.85 2.8 
2.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 

1.40 4.6 
1.45 4.0 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 

1.70 5.6 
1.75 5.7 

1.85 6.1 
1.90 6.2 
1.95 6.4 
2-00 6.6 

1.80 5.9 

T I P  
ac ksc 

19.3 
53.4 
53.4 
49.1 

102.6 
93.4 
76.9 
64.6 
47.0 
27.6 
12.9 
25 -7 
40.6 
36.9 
11.0 
28.9 
30.2 
21 .a 
14.1 
9.3 
6.9 
6.0 
5.3 
5 -3 
5 -3 
4.7 
5.8 
6.9 
6.9 
5.6 
5 -4 
7.5 
0.6 
8.8 
9.3 
9.3 
9.6 

10.6 
10.9 
11.3 

FRICTION FR UTI0  
Fs luc 

0.275 
0.Ul 
0.742 
0.853 
0.549 
0.682 
0.962 
1.049 
0 .a80 
0.5w 
0 .m 

-0.033 
0.297 
0.498 
0.449 
0.435 
0.499 
0.360 
0 256 
0.187 
0.070 
0.082 
0.107 
0.115 
0.041 
0.071 
0.118 
0.123 
0.166 
0.160 
0.106 
0.246 
0 -320 
0 -344 
0 -324 
0 .Zn 
0.308 
0.272 
0 -237 
0.274 

Fs/Oc X 

1.43 
0.83 
1.39 
1 .74 
0.54 
0 . n  
1.25 
1 .a 
1.87 
1 .a& 
2.87 

-0.13 
0.73 
1 .43 
4.08 
1.51 
1 .a 
1.65 
1.81 
2.01 
1 .Ol 
1.37 
2.00 
2.18 
0 . n  
1.51 
2.06 
1.78 
2.39 

1 .% 
3.29 
3.R 
3.90 
3.69 
2.74 
3.22 
2.56 
2.17 
2.43 

- 

2.15 

WRE PR P P RATIO 
Pu b c  

-0.00 
-0.00 
0.00 
0.01 

-0.03 
-0.01 
0.01 

-0.00 
0.00 

-0.00 
0.00 

-0.01 
-0.00 
-0.00 
0.04 
0.07 

-0.45 
-0.50 
-0.29 
-0.31 
-0.31 
-0.31 
-0.31 
-0.31 
-0.31 
-0.31 
-0.31 
-0.30 
-0.30 
-0.30 
-0.30 
-0.29 
-0.29 
-0.28 
-0.28 
-0.28 
-0.28 
-0.27 
-0.26 
-0.25 

w a c  x 

-0.02. 
-0.00 
0.00 
0.02 

-0.03 
-0.01 
0.02 

-0.00 
0.00 

-0.00 
0.02 
-0.04 
-0.00 
-0.00 
0.40 
0.24 

-1.50 
-2.31 
-2.06 
-3.39 
-4.52 
-5.15 
- 5  -78 
-5.84 
-5.83 
-6.53 
-5.30 
-4.39 
-4.29 
-5 -39 
-5.51 
-3.89 
-3.33 
-3.23 
-3.00 
-2.98 
-2.87 
-2.54 
-2.38 
-2.26 

I l t  
I d . 0  

0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 -2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

INTERPRETED 
SOIL TYPE 

? 

s i l t y  sad t o  sandy s i l t  
s i l t y  und t o  .udy s i l t  

s u d  t o  s i l t y  sand 
sand t o  s i l t y  s u d  
s u d  t o  s i l t y  sand 
S u d  t o  s i l t y  smd 

s i l t y  .yd t o  s u d y  s i l t  
s i l t y  sand t o  mmdy s i l t  
undy s i l t  t o  c l a m  s i l t  
s m  s i l t  t o  clayey s i l t  
s i l t y  s u d  t o  sandy s i l t  
s i  lty sand t o  s u d y  s i  l t  
sandy s i l t  t o  c l a m  
undy s i l t  t o  clayey 
sandy s i l t  t o  clayey 
sandy s i l t  t o  clayey 
sandy s i l t  t o  c l a m  
clayey s i l t  t o  s i l t y  
clayey s i l t  t o  s i l t y  
clayey s i l t  t o  s i l t y  

s i  I t 
s i l t  
s i l t  
s i l t  
s i  tr 
clay 

clay 
Clay 

sensitive f i ne  grained 
s i l t y  clay t o  clay 

sensitive f i ne  grained 
sensitive fine grained 
r w i t i v e  f i ne  gninad 

s i l t y  clay t o  clay 

s i l t y  clay t o  clay 
s i l t y  ctay t o  clay 

clay 
clay 

clay 

clay 
S i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

c l a w  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

S i l t y  Clay t o  Clay 

Clay 

N 
SPT 

? 
14 
17 
17 
20 
23 
20 
21 
15 
12 
9 
9 

11 

12 
10 
9 

11 
9 
8 
5 
4 
3 
4 
3 
3 
3 
4 
4 
4 
4 
6 
7 
8 
9 
9 
6 
7 
7 
5 
6 

S o i l  interpretation rcfcrmcc: Robertson L C*llpmlLa-1983, based on 60% harmer ef f ic iency ud .15 01 s l id ing data average 
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OEPTH OEPTH 
meters feet 

2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 
2.45 8.0 
2.50 8.2 
2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3-35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
L.35 lL.3 
L.40 14.4 
4.45 14.6 
4.50 14.8 

TIP 
oc ksc 

11.1 
10.1 
9.8 
9.6 
9.6 

10.9 
11.3 
10.6 
11.1 
11.0 
10.9 
12.1 
13.1 
14.8 
18.2 
16.4 
19.1 
20.4 
19.4 
25.8 
24.9 
21.5 
20.4 
18.2 
21.4 
19.5 
16.9 
15.6 
19.5 
18.9 
22.9 
28.5 
43.5 
28.5 
20.0 
25.5 
20.0 
I S  .3 
14.8 
23.9 
22.8 
17.2 
15.9 
14.5 
18.8 
36.9 
39.6 
46.6 
54.0 
78.8 

FRI CTSOW 
Fs ksc 

0 .259 
0.214 
0.161 
0.153 
0.145 
0.110 
0.126 
0.143 
0.166 
0.159 
0.189 
0.119 
0.175 
0.382 

0.394 
0.409 
0.474 
0.559 
0.502 
0.428 
0 -315 
0.349 
0.365 
0 -304 
0.256 
0.190 
0.332 
0.249 
0 -362 
0.690 
0.675 
0.62L 
0.521 
0.355 
0.452 
0.398 
0 -307 
0.382 
0.359 
0.189 
0.106 
0.048 
0 . W  
0.265 
0.459 
0.737 
0.840 
0.919 
1.115 

o . a a  

FR RATIO 
W P c  X 

2-34 
2-11 
1 .& 
1.60 
1.52 
1.02 

-1.12 
1.35 
1 .so 
1 .u 
1 .n 
1.24 
1 .u 
2.59 
1 
2.40 
2.14 
2.32 
2.89 
1.94 
1 .R 
1.74 
1.71 
2-00 
1-42 
1.31 
1.12 
2.14 
1.27 
1.91 
2.14 
2.36 
1.43 
1 .a3 
1.78 
1 .n 
1.99 
2.01 
2.58 
1 .so 
0 .a3 
0.62 
0.30 
0.31 
1 A 1  
1 .s2 
1 A6 
1 .as 
1 .m 
1 A 1  

PORE PR 
Pw ksc 

-0.25 
-0.25 
-0.25 
-0.24 
-0.24 
-0.24 
-0.24 
-0.24 
-0.23 
-0.23 
-0.23 
-0.22 
-0.22 
-0.22 
-0.22 
-0.21 
-0.20 
-0.20 
-0.19 
-0.17 
-0.16 
-0.16 
-0.15 
-0.15 
-0.15 
-0.15 
-0.14 
-0.14 
-0.14 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.12 
-0.16 
-0.16 
-0.15 
-0.15 
-0.13 
-0.13 
-0.13 
-0.12 
-0.11 
-0.13 
-0.14 
-0.17 
-0.16 
-0.15 

P P RATIO 
Pw/Oc X 

-2.20 
-2.16 
-2.52 
-2.54 
-2.53 
-2.22 
-2.13 
-2.24 
-2.07 
-2.07 
-2.06 
-1.85 
-1.69 
-1.11 
-1.19 
-1.28 
-1.07 
-0.99 
-1.00 
-0.65 
-0.66 
-0.74 
-0.75 
-0.83 

-0.75 
-0.S 
-0.89 
-0.69 

-0.m 

-0.70 
-0.56 
-0.U 
-0.29 
-0.44 
-0.63 
-0.48 
-0.79 
-1.04 
-1.02 
-0.63 
-0.56 
-0.76 
-0.78 
-0.80 
-0.60 
-0.36 
-0.35 
-0.37 
-0.30 
-0.19 

s tic 
I aeg 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

IWTERPRETED 
SOIL TYPE 

C l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
C1.m s i l t  KO s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c 1 . m  s i l t  t o  s i l t y  clay 
c l a w  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
C 1 . m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

c l a w  s i l t  t o  s i l t y  clay 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a w  s i l t  
sandy s i l t  t o  clayey s i  l t  
rudy s i l t  t o  clayey silt 
sandy s i l t  t o  clayey s i l t  
s m  s i l t  t o  clayey r i L t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
SUKW s i l t  KO clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sanjy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sudy s i l t  t o  c l a m  s i l t  

s i l t  t o  clayey s i l t  
undy s t l t  t o  ckayey s i l t  
s i l t y  .ud to  sandy s i l t  
s i l t y  sand t o  a m  s i l t  
s i l t y  s u d  t o  smiy s i l t  
s i l t y  smd t o  s i t t  

S i l t  t o  S i l t y  Clay 

C l 8 y s Y  S i l t  t o  S i l t y  Clay 

N 
SPT 

5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
7 
8 
8 
9 
9 

10 
11 
9 

10 
9 
8 
8 
8 
8 
7 
7 
7 
8 
9 

13 
13 
12 
10 
9 
8 
8 
9 
8 
9 
7 
6 
7 
9 

12 
13 
16 
20 
24 

soiL interpretation reference: Robertson & Cempanclla-1983, based on 60% hmgner eff ic iency urd . I S  m s l id ing data average 
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DEPTH DEPTH TIP 
Yters feet Pc ksc 

' 4.55 
4.60 
4 .65 

4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5 .to 
5.25 
5 -30 
5 -35 
5 A 0  
5.45 
5.50 
5 -55 
5 -60 
5 -65 
5.70 
5 . 7 5  
5 -80 
5.85 
5.90 
5.95 

I- 

4.70 

14.9 
15.1 
15.3 
15.4 
15 .6 
15.7 
15.9 
16.1 
16.2 
16.4 
16.6 
16.7 
16.9 
17.1 
17.2 
17.4 
17.6 
17.7 
17.9 
18.0 
18.2 
18.4 
18.5 
18.7 
18.9 
19.0 
19.2 
19.C 
19.5 

84.6 
62.5 
82.0 
R.4 

126.1 
87.3 
87.3 

131 .O 
134.7 
105.6 
93 -5 

164.0 
202.8 
231.3 
189.3 
134.2 
100.9 
54.6 
59.6 
83.7 
78.9 
73.0 
90.4 

118.8 
105.7 
109.4 
181.7 
334. 4 
U0.9 

: 03-03-98 0938 

FRICTION 
Fs ksc 

1.238 
1.216 
0.8335 
1 A23 
1 .&?A 
2.056 
2.110 
2.681 
3.083 
2.9% 

2. LOO 
2.645 
3.471 
3.549 
3 . a 2  
2.832 
2.607 
2.088 
2.427 
2.613 
2.901 
3.311 
3.&9 
4.410 
3.616 
5.219 

? 
? 

2.707 

FR RATIO 
Fs/Pc 1: 

1 A6 
1-91 
1.02 
1.97 
1.17 
2.36 

-2.42 
2.05 
2.29 
2.78 
2.90 
1.46 
1.30 
1 .so 
1.87 
2.89 
2.81 
4.77 
3.50 
2.90 
3.31 
3.98 
3.66 
3.07 
4.17 
3.31 
2.87 

7 
? 

PAGE 3 

PORE PR 
Pn ksc 

-0.15 
-0.12 
-0.10 
-0.08 
-0.08 
-0.07 
-0.07 
-0.06 
-0.08 
-0.09 
-0.01 
-0.W 
-0.07 
-0.08 
-0.09 
-0.12 
-0.15 
-0.17 
-0.17 
-0.19 
-0.23 
-0.25 
-0.25 
-0.25 
-0.23 
-0.23 
-0.20 
-0.16 
-0.14 

P P RATIO 
Pn/Oc Z 

-0.18 
-0.18 
-0.12 
-0.11 
-0.06 
-0.08 
-0.08 

-0.06 
-0.09 
-0.01 
-0.03 
-0.03 
-0.01 
-0.05 
-0.03 
-0.15 
-0.31 
-0.29 
-0.22 
-0.29 
-0.35 
-0.28 
-0.21 
-0.22 
-0.21 
-0.11 
-0.05 
-0.03 

-0.04, 

INC 
I deg 

INTERPRETED 
SOIL TYPE 

0.2 s i l t y  s u d  t o  sandy s i l t  
0.2 s i l t y  und t o  undy s i l t  
0.2 s i l t y  urd t o  sandy s i l t  
0.2 s u d  t o  s i l t y  sand 
0.2 s i l t y  urd t o  sandy s i l t  
0.2 s i l t y  Iud t o  sandy s i l t  
0.2 
0.2 
0.2 
0.2 
0 .2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 -2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

s i l t y  urd t o  sandy s i l t  
s i l t y  Iud t o  sandy s i l t  
s i l t y  urd t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

Iyd t o  s i l t y  s u d  
S u d  t o  s i l t y  sand 
und t o  s i l t y  sand 

s i l t y  sand t o  r e  s i l t  
s i l t y  sand t o  .udy s i l t  
sur ly  s i l t  t o  clayey s i l t  
c l a m  s i l t  t o  S i L t y  clay 
clayey s i l t  t o  s i l t y  clay 
S 8 W  s i l t  t o  clayey s i l t  
Sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
randy s i l t  t o  clayey s i l t  
surly s i l t  t o  clayey s i l t  
surly s i  L t  t o  clayey s i  l t  
s a W  s i l t  t o  c l a m  s i l t  

? 
? 
? 

N 
SPT 

25 
25 
24 
23 
32 
33 
34 
39 
41 
37 
10 

50 
52 
62 
47 
39 
36 
33 
30 
31 
40 
38 
42 
45 
53 

? 
? 
7 

3a 

iil interpretation reference: Robertson & C.aprmLL8-1983, h s e d  on 60% hamner efficiency and .15 m s l i d ing  data average 
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0 00 

Operator: GJV-LMM 
Sounding: CPT663 
Cone Used. 4-Ct IANNEI. 

0 00 450 00 0 00 
-. , - , - , . .~ .-,- 

-2 ' 1 

c-- I 

2 00 

4 0 0  

6 00 

8 00 

Depth (fl) 

12 00 

14 00 

16 00 

18 00 

20 00 

> 
? 
I 

i 
i 
1 
3 <- 

6 00 
1 

Maximum Depth = 19 52 feet 

CPT Date: 03-03-98 0938 
Locallon: CPTU-196-005 
Job NO.: 1507-000 

Pore Pressure 

Pw (kgflcmA2) 

- 1  00 1 00 

Frictlon Ratio 
FslQc (%) 

0.00 5.00 

---I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PP Ratio 

P m C  (%) 

-7.00 1 00 

, . .  



SOUNDING DATA IN FILE C P T M 4  03-03-98 10:42 

‘ERATOR : GJV-LM LOUTION : CPN-196-005A 

IO : &-CHANNEL JOB No. : 1507-000 

R. E. WIGHT, INC. 
916 Springd8Le Or., Exton, Pa 19841 

DEPTH DEPTH 
UtWt f-t 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
“.SO 2.6 

.85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4  
1.10 3.6 
1.15 3.0 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1-40 4.6 
1.45 4.8 
1.50 4.9 

1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

T I P  
oc ksc 

23 -3 
56.9 
30.2 
45.5 
48.6 
47.1 
56.0 
a .2  
34.3 
19.6 
12.9 
15.5 
15.4 
15 .4 
17.2 
14.4 
10.0 
7.7 
5.6 
8.5 
8.5 
6.1 
5.1 
4 .3 
5.1 
5.1 
5.3 
5.0 
5.6 
6.0 
6.6 
7.4 
7.7 
9.1 

10.6 
8.5 
8.1 
8.4 
8.6 
8.4 

FRICTI(YI 
Fs lrrc 

0.280 
0.557 
1 .a1 
1 A56 
1.307 
1.061 
0.85  
0.761 
0.621 
0.620 
0.645 
0.512 
0.533 
0.421 
0.387 
0.306 
0.236 
0.168 
0.207 
0.280 
0 . U  
0.228 
0.195 
0.199 
0.1% 
0.199 
0.171 
0.176 
0.320 
0.346 
0 -355 
0.355 
0.416 
0.423 
0.342 
0.263 
0.219 
0.191 
0.197 
0.209 

FR RATIO 
F s k  f 

1.20 
0.911 
4.17 
3.20 
2.69 
2.25 
1 A 9  
1.76 
1.81 
3.17 
5.01 
3.31 
3.47 
2.74 
2.25 
2.13 
2 -36 
2.18 
3.71 
3.28 
3.10 
3.73 
3.85 
4.57 
3 .a 
3 -111) 
3.25 
3.53 
5 -84 
5 .SO 
5.35 
4 . n  
5 -37 
4.62 
3.23 
3.1 
2.70 
2.24 
2.50 
2.49 

PORE PR P P RATIO 
Pw JLLC 

0.05 
0.01 
0.03 

-0.01 
-0.00 
0.w 
0.03 
0.05 
0.04 
0.07 
0.03 
0.03 
0.06 
0.20 
0.09 

-0.21 
-0.23 
-0.21 
-0.21 
-0.20 
-0.28 
-0.28 
-0.26 
-0.25 
-0.25 
-0.25 
-0.24 
-0.24 
-0.24 
-0.24 
-0.23 
-0.22 
-0.21 
-0.21 
-0.19 
-0.19 
-0.19 
-0.18 
-0.19 
-0.17 

PWQC x 

0.19 
0.02 
0.09 

-0.03 
-0.01 
0.08 
0.06 
0.13 
0.11 
0.38 
0.23 
0.16 
0.41 
1.33 
0.54 

-1 -13 
-2.27 
-2.77 
-3.70 
-2.39 
-3.25 
-4.49 
-5.10 
-5.118 
-4.82 
-4.81 
-L.55 
-4.80 
-4.29 
-4.09 
-3.45 
-3.01 
-2.74 
-2.32 
-1.80 
-2.29 
-2.32 
-2.16 
-2.20 
-2.04 

IYC 
I d . 0  

0.3 
0.1 
0.2 
0 -2 
0.2 
0.2 
0 .2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

1 NTERPRmD 
SOIL TYPE 

? 
sandy s i l t  t o  clayey s i l t  
undy s i l t  t o  c l a w  s i l t  
clayey s i l t  to s i l t y  c1.y 
.uIply s i l t  t o  c1.y.y s i l t  
u* s i l t  t o  clayey S i l t  

s i l t y  sand t o  .udy siLt 
s i l t y  und t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  to s i l t y  c1.y 

s i l t y  clay to cLay 
s i l t y  clay t o  clay 
s i l t y  clay to clay 

clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  t o  s i  t ty  clay 

clay 
c Lay 
clay 
c1.y 
clay 
c lay 

c l w  
C1.y 

clay 
clay 
c l w  
c1.y 
clay 

clay 
clay 

s i l t y  clay to clay 
s i  lty clay t o  clay 
s i l t y  clay to clay 
si  Lty clay to  clay 
s i l t y  ctay t o  clay 

C18Yw S i l t  to S i l ty  Clay 

S i l t y  Clay to Clay 

Clay 

Clay 

U 

SPT 

? 
15 
18 
21 
19 
20 
16 
15 
13 
11 
11 
10 
10 
8 
8 
7 
5 
5 
7 
8 
8 
7 
5 
5 
5 
5 
5 
5 
6 
6 
7 
7 
8 
9 
9 
6 
6 
6 
6 
6 

‘ ntcrpratation reference: Robrrtson 2 Cvlprmlla-1983, b e d  on 60% h-r efficiency a d  .15 m sliding data avenge 



CPf664 : CPIU-196-005A PAGE 2 

OEPTH OEPTH 
meters feet 

2.05 6.7 
2.10 6.9 

... 2.15 7.1 
- 2.20 7.2 

2.25 7.4 
2.30 7.5 
2-35 7.7 
2.40 7.9 
2.45 8.0 
2.50 8.2 
2.55 8.4 

2-65 8.7 
2.70 8.9 

2.80 9.2 

_ _  

2.60 8.5 

2.75 9.0 

2.85 9.4 
2.90 9.5 
2.95 9.7 

3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 

3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 

3-00 9.8 

3.30 10.8 

3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 

3.85 12.6 

3.95 13.0 
4.00 13.1 
4-05 13.3 
4-10 13.5 
4.15 13.6 

4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.4 
L.45 14.6 

1-80 12.5 

3.90 12.8 

4.20 13.8 

4.50 14.8 

TIP 
Pc ksc 

8.2 

8.3 
7.7 

9.2 
9.4 
10.1 
7.6 
6.8 

11.1 
13.3 
17.1 
23.2 
19.5 
21.2 
27.1 
23.b 
18.9 
16.3 
20.0 
19.1 
16.5 

20.6 
21 - 0  
27.2 
23.3 
17.6 

18. 1 

113.2 

18.5 
17.2 

21.5 
26.6 

15.0 
16.8 
16.0 

18.9 

18.4 
17.8 
14.9 
13.9 
16.8 
18.1 
20.5 
29.2 
14.6 
46.2 
52.8 
118.6 
156.3 
150.5 

FRICTION 
Fs ksc 

0.245 
0.263 
0.250 
0.268 

0.273 
0.055 
0.110 
0.06 
0.944 
1.195 
1 .2t4 
1.291 
1 A33 
1.382 

1 .oa 
1.086 
1.116 
1.006 

0.258 

1 . a a  

0.998 
1.009 
1.074 
1.135 
1 .209 
0.950 

0.060 

0.937 
1.075 
1.102 
1 .042 
0.942 
0.954 
0 -959 
0.859 

0.898 

0.938 

0.812 
0.819 
0.815 
0.815 
0.861 
0.710 
0.718 
1.017 
2.666 
3.154 
3.737 
2.908 
3.143 

FR RATIO 
w a c  x 

2.99 
3.a 
3.01 
2.69 
2.14 
2.76 

-0.72 
1.62 
2.13 

6.98 
5.23 
6.64 
6.75 
5.10 
5.54 
5.45 
6.67 

5 -27 
6.U 
5 .s7 
5.20 
5 .42 
4.45 
4.07 
5.10 
4.77 
5 .46 
5.06 
4.99 
4.14 
5 S O  
6.27 
5 -69 
6.00 
4.68 
4.55 

5 -86 
4.86 
4.65 
3 .46 
2 . u  
2.28 
5.n 
5.97 
3.15 
1 .a6 
2.29 

7.08 

5 st3 

5.48 

PORE PR 
Pw ksc 

-0.17 
-0.17 
-0.16 
-0.15 
-0.15 
-0.14 
-0.15 
-0.15 
-0.15 
-0.13 
-0.13 
-0.03 
-0.08 
-0.06 
-0.08 
-0.06 
-0.06 
-0.05 
-0.06 
-0.05 
-0.05 
-0.05 
-0.05 
-0.04 
-0.03 
-0.03 
-0.02 
-0.00 
0.01 
0.01 
0.04 
0.03 
0.04 
0.05 
0.05 
0.06 
0.06 
0.05 
0.05 
0.05 
0.06 
0.07 
0.09 
0.10 
0.10 
0.15 
0.24 
0.35 
0.31 
0.23 

P P RATIO 
pwac x 

-2.11 
- 2 2  
- 1.95 
-1.65 
-1.61 
-1.62 
-2.00 
-2.24 
-1.32 
-0.99 
-0.77 
-0.38 
-0.39 
-0.29 
-0.28 
-0.27 
-0.33 
-0.28 
-0.32 
-0.27 

-0.30 
-0.24 
-0.17 
-0.13 
-0.12 
-0.14 
-0.01 
0.06 
0.U 
0.19 
0.13 
0.19 
0.33 
0.30 
0.37 
0.31 
0.28 
0.32 
0.39 
0 -38 
0.40 
0.46 
0.36 
0.22 
0.32 
0.45 
0.30 
0.20 
0.15 

-0.28 

INC 
I acg 

0.3 
0 -3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0 -3 
0.3 
0 -3 
0.3 
0.3 

0.3 
0.3 
0 -3 
0 -3 
0.3 
0.3 
0 -3 
0.3 
0 -3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.1 
0.1 

0.3 

INTERPRETED 
SOIL TYPE 

s i l t y  clay to clay 
clay 

s i l t y  clay t o  clay 
silty clay to clay 
silty clay to clay 
silty clay to C b y  

clayey s i  L t  t o  s i  Lty d a y  
clayey silt to silty clay 

C1.y 
clay 
clay 
clay 
clay 

clay 
clay 

clay 
clay 
clay 
c Lay 
clay 
clay 

clay 

Clay 

Clay 

Clay 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

clayey silt  t o  s i l t y  clay 
undy rilt t o  c l a m  rilt 

s i  Lty c1.y t o  C1.Y 

sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  randy s i l t  
silty s a d  t o  undy silt 

CtryrY 8fLt t o  8fLty Clay 

Ci8Y.Y  8iLt t o  S i l t y  Clay 

N 
SPT 

5 
8 
4 
6 
6 
6 
4 
4 
10 
14 

20 
21 
23 
24 
23 
20 
18 

i a  

i a  
19 
18 

20 
23 
24 
23 
20 
18 
18 
19 
22 
22 
20 
17 
16 
17 * 

17 
17 
16 
15 
16 
18 
11 
13 
20 
32 
36 
u 
47 
49 

i a  

i t  interpretation reference: Robertson P Canpanella-1983, based on 60% h H m r  efficimcy and .15 m s l i d i n g  data average 



CPT664 : tPTU-196-005A 

DEPTH DEPTH TIP 
' e r t  feet Pc ksc 

4.55 14.9 
4.60 15.1 

~ 4.65 15.3 
4.70 15.4 
4.75 15.6 
4.60 15.7 
4.85 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.45 17.9 

5.55 18.2 
5.50 18.0 

5.60 18.4 
5.65 18.5 
5.70 18.7 

i5 18.9 

133.8 
70.1 
110.9 
97.2 
57.6 
68.6 
50.6 
31.9 
22.0 
54.7 
71.1 
83.2 
7s .0 
120.6 
132.8 
198.9 

311.9 
268.9 
242. 4 
153.2 
233.2 
227.8 
222.9 
3 u . 9  

317.8 

FRICTION 
Fs ksc 

2.619 

2.273 
1 .Mo 
1.516 
1.719 
0.940 
0.888 
1.091 
1.621 
3.265 
4.126 
4.w 
L.056 
5 .u7 
6.924 
7.m 
8.551 
9.309 
9.800 
8.995 
10.228 
9.950 

? 
? 

2.3ai 

FR RATIO 
Fs/Oc I 

1 .% 
3.40 
2.05 
1.91 
2.63 
1.63 

-1 .M 
2.18 
4.97 
2.06 
I .60 
4.96 
5 .f2 
3 .M 
4.13 
3 . u  
2.35 
2.74 
3 . u  
4 . u  

4.39 
4 .n 

? 
? 

5.17 

: 03-03-98 lO:C2 PACE 3 

PORE PR 
Pu ksc 

0.U 
0.39 
0 .u 
0.31 
0 3 0  
0.23 
0.16 
0.14 
0.11 
0.12 
0.10 
0.15 
0.45 
0.49 
0.52 
0.55 
0.55 
0.18 
0.18 
0.51 
0.60 
0.65 
0.58 
1.06 
1-01 

p P RATIO 
PU/PC x 

0.25 
0.56 
0.30 
0 -32 
0.52 
0.33 
0 -32 
0.U 
0.48 
0.22 
0.14 
0.18 
0.60 
0.10 
0.39 
0.28 
0.17 
0.15 
0.18 
0 -21 
0.39 
0.28 
0.25 
0.48 
0.30 

INC 
I deg 

INTERPRETED 
SOIL TYPE 

0.1 Silty S8nd t o  sandy s i l t  
0.1 s i l t y  s u d  t o  sa&y s i l t  
0.1 s i l t y  und t o  s a d y  s i l t  
0.1 s i l t y  sand t o  sandy s i l t  
0.1 s i l t y  sad t o  s a d y  s i l t  
0.1 s i l t y  und t o  sandy s i l t  
0.1 s i  Lty rand t o  sa* s i  L t  
0.1 sandy s i l t  t o  c l a w  s i l t  
0.1 clayey s i l t  t o  s i l t y  clay 
0.1 c l a w  s i l t  t o  s i l t y  clay 
0.1 c l a m  s i l t  t o  s i l t y  clay 
0.2 very s t i f f  f ine grained C*) 
0.2 very rtfff f ine g r r i n d  (9 
0.2 wry s t i f f  f ine grained C*) 
0.1 sard to clayey und (*I 
0.1 s i  Lty sand t o  sandy sf l t  
0.1 und t o  clayey sad  c-) 
0.1 und t o  Ct8yey s u d  (*) 
0.1 sand to clayey r a d  p) 
0.1 very s t i f f  f ine grained ( 0 )  

0.1 very s t f f f  f ine grained p) 
0.1 very s t i f f  f ine grained (*) 
0.1 ? 
0.1 ? 
0.1 ? 

n 
SPT 

39 
3s 
31 
30 
25 
20 
17 
14 
18 
25 
35 
TI 
93 
110 
75 
R 
138 
150 
137 
221 
210 
205 

7 
7 
? 

il interpretation reference: Robertson L knp.nella-1983, based on 60% hanmer efficicncy ud .15 m s l i d ing  data average 
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SCUWDING DATA IN FILE cPT673 03-12-98 M:39 

LOCATION : CPW-no-012 PERATOR : GJV-LWCl 

ID : L-CHANNEL JOB No. : 1507-000 

. E. URIGHT, INK. 
916 Spr1ngd.k Dr., Exton, P I  1-1 

DEPTH DEPTH T I P  

meters feet Pc ksc 

0.05 0.2 
0.10 0.3 
0.f5 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.15 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.E 2.5 
0.80 2.6 
0.05 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3 .L  

1-10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 L.4 
1.40 4.6 
1.65 L.8 

1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5 . L  

1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6 .L  

2.00 6.6 

1.70 5.6 

32.2 
35.0 
27.4 
27.3 
27.0 
22.7 
19.2 
17.7 
17.1 
17.3 
18.5 
16.8 
16.0 
16.4 
16.1 
17.6 
18.8 
19.6 
18.4 
18.7 
19.7 
18.4 
16.9 
14.1 
13.1 
12.9 
12.4 
14.7 
13 .4 
15.1 
15.0 
13.7 
13.4 
13.1 
16.9 
21.6 
19.2 
15 .2 
12.8 
13.7 

FRICTION f R  RATIO PORE PR P P RAT10 
Fs lcsC 

1.220 
1.140 
1.120 
1.160 
1 A40 
1.080 
1 .mo 
1 .os0 
1.160 
1 .zoo 
1.290 
1 .EO 
1.190 
1 .ZOO 
1,230 
1.300 
1 .a0 
1.270 
1.210 
1 .OM 
0.900 
0.740 
0.570 
0.540 
0.440 
0.430 
0.380 
0.350 
0.uo 
0.310 
0.300 
0.300 
0 -290 
O S 0  
0.490 
0.540 
0.470 
0.330 
0.260 
0.300 

FsCQc X 

3.78 
3.26 
4.09 
4.24 
3 .b 
4.76 
5.37 
5 -93 
6.79 
6.95 
6.96 
7.45 
7.42 
7.31 
7.65 
7.40 
7.06 
6.48 
6.58 
5.71 
4 .57 
4.03 
3.37 
3.83 
3 -37 
3.34 
3.06 
2.38 
2.54 
2.06 
2.00 
2.18 
2.16 
2.68 
2.91 
2.50 
2.u 
2.17 
2.03 
2.19 

Pu lcsc 

-0.49 
-0.70 
-0.75 
-0.75 
-0.R 
-0.70 
-0.55 
-0.54 
-0.55 
-0.55 
-0.53 
-0.52 
-0.52 
-0.52 
-0.52 
-0.51 
-0.51 
-0.51 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.49 
-0.47 
-0.46 
-0.47 
-0.46 
-0.46 
-0.46 
-0.46 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.4 

PW/OC x 

-1 .52 
-2.00 
-2.14 
-2.74 
-2.67 
-3.09 
-2.87 
-3.05 
-3.22 
-3.19 
-2.86 
-3.10 
-3.24 
-3.17 
-3.23 
-2.90 
-2.71 
-2.60 
-2.R 
-2.67 
-2.54 
-2.R 
-2.96 
-3.55 
-3.83 
-3.89 
-3.95 
-3.20 
-3.u 
-3.12 
-3.06 
-3.35 
-3.0 
-3.52 
-2.67 
-2.09 
-2.34 
-2.96 
-3.52 
-3.21 

IWC 

I d c g  

I m p -  

SOIL TYPE 

0.0 1 

0.0 clry.~ s i l t  t o  s i l ty  CLBY 
0.0 c l a m  S i l t  to  s i l t y  Chy 
0.0 s i  Lty clay t o  clay 

0.0 clay 
0.0 C L W  

0.0 c lay 

0.0 C L W  

0.0 clay 
0.0 clay 
0.0 clay 
0.0 clay 
0.0 clay 
0.0 clay 

0.0 clay 
0.0 clay 
0.0 clay 
0.0 c l r y  
0.0 c l r y  

0.0 S i l t y  Clay t O  C l 8 Y  

0.0 Clay 

0.0 Silty Clay t o  Clay 
0.0 s i l t y  clay t o  clay 

0.0 s i l t y  clay t o  clay 
0.0 s i l t y  clay t o  clay 
0.0 clayey s i  L t  t o  s i  Lty clay 
0.0 clayey s i l t  to s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  to s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  silty clay 

0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l ty  clay 
0.0 clayey s i l t  to silty clay 

0.0 clayey s i l t  to silty clay 
0.0 clayey s i l t  to s i l t y  clay 

0.0 Silty Clay t O  Cl8y 

0.0 C t 8 m  S i l t  t o  Silty Clay 

0.0 CtUyay S i l t  t o  S i l t y  Chy  

N 

SPT 

? 
16 
15 
18 
17 
23 
20 
18 
17 
18 
18 
17 
16 
16 
17 
17 
19 
19 
19 
19 
19 
12 
11 
10 
9 
9 
7 
7 
7 
7 
7 
7 
7 
7 
9 
10 
9 
8 
7 
7 

I interpretation reference: Robertson L cOap.naLt8-1983, tused on box h r a r r  cfficicncy ud .15 ID s l iding data JWr89t 



DEPTH OEPTH T I P  

--meters feet Qc ksc 

2.05 6.7 16.6 
2.10 6.9 15.1 
2.15 7.1 17.5 
2.20 7.2 19.0 
2.25 7.4 17.0 
2.30 7.5 16.7 
2.35 7.7 16.1 
2.10 7.9 19.8 
2.15 . 0.0 20.2 
2.50 8.2 10.8 

.. 2.55 0.4 0.1 
2.65 0.7 0.1 

.. 2.70 0.9 0.1 
2.00 9.2 0.1 
2.85 9.4 0.1 
2.90 9.5 0.1 
2.95 9.7 0.1 
3.00 9.8 0.1 
3.05 10.0 0.1 
3.10 10.2 0.1 
3.15 10.3 0.1 
3.20 10.5 0.1 

- -  3.25 10.7 15.8 
3.30 10.8 20.5 

.- 3.35 11.0 23.7 
3.40 11.2 32.3 
3.45 11.3 37.7 
3.50 11.5 37.2 
3.55 11.6 40.0 
3.60 11.8 27.9 
3.65 12.0 32.2 
3.70 12.1 31.5 
3.75 12.3 20.4 
3.80 12.5 54.5 
3.05 12.6 48.9 
3.90 12.8 30.6 
3.95 13.0 23.6 
4.00 13.1 27.3 
4-05 13.3 26.0 
4.10 13.5 30.5 
4.15 13.6 61.8 

' 4.20 13.0 82.6 

4.30 14.1 90.6 
- 4.35 14.3 110.9 

4-40  14.1 160.7 

4.50 14.0 274.1 
4-55 14.9 315.2 
4-60 15.1 339.6 

_- 

- 

4.25 13.9 103.8 

4 - 4 5  14-6 210.0 

FRICTION 
Fs ksc 

0.340 
0 -370 
0 -320 
0.260 
0.230 
0,220 
0.210 
0.240 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.190 
0.550 
o.aoo 
0.740 
0.810 
0.uo 
0.820 
0.7110 
0 .&O 
0.490 
O.RO 
1.120 
1.040 
0.710 
0.150 
0.380 
1.920 
1.390 
2.310 
3.660 
3.910 
5.000 
4 .azo 
1 .t50 
4.050 
4.350 
7.WO 
8.180 

FR RATIO 
Fs/Pc % 

2.04 
2.45 
1 .a3 
1.37 
1.35 
t -32 

-1 .a 
1 . t l  
0.05 
0.05 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
3.10 
2.69 

2.29 
2.15 
2.26 
2.05 
2.80 
1.93 
1.56 
2.53 
2.05 
2.13 
2.32 
1.91 
1.39 
7.10 
1.55 
3.79 
1.43 
3.77 
5 -52 
3.42 
2.66 
1 .M 
1.59 
2.23 
2.41 

3 -38 

PORE PR 
Pu ksc 

-0.44 
-0.11 
-O.U 
-0.44 
-0.11 
-0.11 
-0.11 
-0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.01 
0.01 
0.W 
0.05 
0.011 
0.11 
0.12 
0.10 
0.10 
0.a  
0.09 
0.011 
0.05 
0.03 
0.04 
0.05 
0.07 
0.06 

-0.21 
0.21 

-0.28 
-0.35 
-0.40 
-0.60 
-0.67 
- 0 . n  
4.n 
-0 .n 

P P RATIO 
P W Q C  f 

-2.u 
-2.91 
-2.51 
-2.31 
-2.51 
-2 .u 
-2.68 
-2.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.06 
0.05 
0.17 
0.15 
0.21 
0.30 
0 -30 
0.36 
0.31 
0.2s 
0.32 
0.15 
0.10 
0.10 
0.17 

0.27 
0.20 
-0.31 
0.2s 

-0.27 
-0.39 
-0.20 
-0.37 
-0.31 
-0.28 
-0.24 
-0.23 

o- ia  

INC 
I dcg 

INTERPRETED 
SOIL TYPE 

0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 sa&y s i l t  t o  c l a m  s i l t  
0.0 sandy s i l t  t o  c l a m  s i l t  
0.0 Undy s i l t  t o  clayey s i l t  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

.rdy s i l t  t o  c1w.y s i l t  

.ndy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l . ~  s i l t  
s i l t y  s a d  t o  smuy s i l t  
.ndy rilt t o  el- s i l t  
smr i t i ve  fim grained 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 

clay 
0.0 s i l t y  clay t o  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 sandy s i l t  t o  clayey s i l t  
0.0 s i l t  t o  c l a m  s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 undy s i l t  t o  clayey s i l t  
0.0 sudV s i l t  t o  c l a w  s i l t  
0.0 urrly s i l t  t o  clayey s i l t  
0.0 s u d y  s i l t  t o  clayey s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 sandy s iLt  t o  clayey s i l t  
0.1 sandy s i l t  t o  clayey s i l t  
0.1 sandy s i l t  t o  c l a m  s i l t  
0.1 c L a y ~  s i l t  t o  s i l t y  clay 
0.1 s i l t y  clay t o  clay 
0.1 s i l t y  clay t o  clay 

0.1 clayey s i l t  t o  s i l t y  clay 
0.1 very s t i f f  f i n  g n i n d  p) 

0.1 surtv s i l t  t o  clayey s i l t  
0.1 s i l t y  Md t o  s u d y  s i l t  
0.1 und t o  s i l t y  und 
0.1 sand t o  s i l t y  sand 
0.1 wd t o  s i l t y  sand 
0.1 

0.1 C b 8 y Y  S i l t  t 0  S i l t y  Clay 

0-1 S t f f f  f f m  gf8incd (-) 

sand t o  C l W  smd (*) 

N 
SPT 

0 
8 
7 
7 
7 
7 
7 
8 
7 
5 
3 
7 
? 
? 
? 
? 
? 
? 
? 
? 
? 
5 

10 
13 
12 
11 

15 
11 
13 
12 
12 
15 
18 
10 
11 ' 
11 
13 
19 
26 
29 
11 
92 

112 
52 
5 1  
54 
67 
ir;r 

147 

a 

- ~ i l  interpretation reference: Robertson & Cinpr~lL~-1983, based on 60% hraRlcr efficiency and . I 5  0 s l id ing data average 



CPT673 : CPTU-720-012 : 03-12-98 M:39 

DEPTH DEPTH T I P  F R I C T I a  
meters feet 

L.65 15.3 
4.70 15.4 
4-75 15.6 

4-05 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.L 
5.35 17.6 
5.40 17.7 
5.45 17.9 

..- 
4.80 15.7 

5-50 18.0 
5-55 18.2 
5.60 18.4 
5-65 18.5 
5.70 18.7 
5.75 10.9 
5.00 19.0 
5-85 19.2 
5.90 19.4 
5.95 19.5 
6.00 19.7 
6.05 19.0 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.8 
6.LO 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 2i.a 
6.70 22.0 
6.75 22.1 
6.80 22.3 
6-85 22.5 
6.90 22.6 
6.95 22.8 
7.00 23.0 

- 7.05 23.1 
7.10 23.3 

Pc ksc 

225.6 
201.7 
213.2 
308.5 
226.1 
192.8 
83.1 
101 .4 
106.3 
60.0 
45.2 
U.0 

57.9 
c6.9 
32.4 
22.4 
20.4 

21.1 
26.0 
32.9 
36.2 
135.L 
242.3 
234.4 
279.1 
230.0 
196.3 
151.1 
195.2 
152.2 
1Iu.9 
310.3 
193.5 
446.1 

56.8 

19.8 

458.8 
279.5 
141.1 
145 .a 
210.9 
309.0 
271.3 
364.0 
U2.9 
509.0 
552.0 
527.0 
564.2 
640.5 

Fs ksc 

a.uo 
8.264 
6.870 
5 .uo 
3.410 
3,320 
3. 490 
5.150 
4.570 
2.920 
1.560 
1.400 
1.310 
1.550 
1 .m 
1 .m 
1.210 
0.880 
0.760 

1.080 
1 .os0 
3 .230 
5.660 
6.110 

0.980 

6.580 
5.670 
9.610 
9.820 
7 -390 
7.460 
6.780 
9.990 

6.970 

9.990 

8.470 

7.700 

8.890 
6.490 
6.680 
5 -520 
5 2 3 0  
7.m 
7.690 
7.960 

9.450 
7.460 
7.150 
3.790 

8.210 

FR R A T I O  
F s / O c  X 

3.93 
4-10 
3.22 
1.76 
1 3 1  
1 .R 
A.20 

5.08 
4 .30 
4.87 
3 .45 
3.12 
2.31 
2.68 
3.99 
5.52 
5.40 
4.32 
3 . a  
4.65 
4.16 
3.19 
8.92 
4.18 

2.~1 
2.52 

2.03 
4.16 
5 -00 
4 .I9 
3 -82 
4.45 
5 .LO 
2 . n  
3.60 
1-73 

3.18 
4.60 

2.62 
1.69 
2.76 
2.11 
1 .a0 
1.62 
1.71 
1.42 
1.27 
0.59 

2.18 

4-58 

Pu ksc 

-0.75 
-0.13 
-0.61 
-0.60 
0.00 
0.55 
2.71 
3.22 
2.29 
0.70 
0.73 
0.74 
0.75 
0.75 
0.00 

-0.05 
-0.04 
-0.01 
-0.03 
-0.03 
-0.03 
-0.02 
0.24 
0.21 
0.21 
0.21 
0.21 
0.21 
0.27 
0.28 
0.20 
0 -28 
0.20 
0.29 
0.29 
0 -30 
0.31 
0 -32 
0.32 
0.32 
0 -33 
0.33 
0.33 
0.39 
0.39 
0.42 
0.42 
0.12 
0.43 
0.U 

PU/OC % 

-0.33 
-0.36 
-0.29 
-0.19 
0.00 
0.29 
3.26 
3.18 
2-15 
1.17 
1.61 
1.65 
1.32 
1.29 
0.00 

-0.15 
-0.18 
-0.20 
-0.15 
-0.14 
-0.12 
-0.06 
0.66 
0.16 
0.09 
0.09 
0.08 
0.09 
0.14 
0.19 
0.14 
0.18 
0.15 
0.09 
0.15 
0.07 
0.07 
0.11 
0.23 
0.22 
0.16 
0.11 
0.12 
0.11 
0.09 
0.08 
0.08 

0.08 
0.07 

0.08 

INC 
I deg 

INTERPRETED 
SOXL TYPE 

0.0 Sand t O  C l a m  c*) 
0.0 
0.0 
0.0 sad t o  s i l t y  und 
0.0 und t o  8 i L t y  sand 
0.0 s i l t y  sand t o  sawy s i l t  
0.0 sudy  s i l t  t o  c l a m  s i l t  
0.0 wry s t i f f  f ino g r a i n d  (*) 
0.0 very s t i f f  f ino g r a i n d  (9 
0.0 c 1 . m  s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 sudy s i l t  t o  clayey s i l t  
0.0 sandy s i l t  t o  c l a m  s i l t  
0.0 undy s i l t  t o  c 1 . m  s i l t  
0.0 c l a m  s i l t  t o  s i l t y  clay 
0.0 clay 
0.0 clay 
0.0 clay 
0.0 s i l t y  clay t o  clay 
0.0 s i l t y  clay to  clay 
0.0 s i l t y  clay t o  clay 
0.0 clay 
0.0 very s t i f f  f i ne  grained C*) 

0.0 s i l t y  sand t o  sawy s i l t  
0.0 s i l t y  a d  t o  sudy s i l t  
0.0 sand t o  clayey rud (0) 

0.1 sard t o  clayey sand (*) 
0.1 very s t i f f  f i ne  g r a i n d  (*) 
0.1 very s t i f f  f ine grained (*) 
0.1 very s t i f f  f i n  grained (*) 
0.1 very s t i f f  f i n  grained (*I 
0.1 

sand t o  c l a m  urd (9 
s i l t y  s u d  t o  Sandy s i l t  

0.0 S- S i l t  t O  C l a m  S i l t  

sad t o  clayey und (9 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0 -3 
0.4 
0.4 
0.5 
0.5 
0.7 

Sand t O  C l a m  urd (*) 
s i l t y  und t o  sudy s i l t  

sand t o  s i l ty  s a d  
sand t o  clayey s u d  (*) 
s a d  t o  clayey sand C*) 
sand t o  clayey sand c*) 

s i  lty sand t o  und/ s i  l t  
s i l t y  urd t o  sandy s i l t  

sand t o  s i l t y  s a d  
sand t o  s i l t y  s u d  
sand t o  s i l t y  und 
sand t o  s i l t y  und 

und 
und 
SMd 

gravelly sand t o  und 

S u d  t O  S i l t y  Sand 

N 

SPT 

128 
107 
80 
62 
61 
56 
50 
97 
89 
35 
25 
20 
21 
22 
23 
34 
25 
21 
14 
15 

32 
68 
55 
68 
84 
124 
118 
193 
181 
166 
In 
101) 
115 
106 
92 * 

99 
147 
91 
83 
74 
88 
79 
90 
110 
125 
106 
110 
115 
97 

i a  

~ i l  interpretation reference: Robertson L Canpamlle-1983, based on 60% h.amr efficiency and -15 s l i d ing  data average 



DEPTH DEPTH TIP  
meters feet at  ksc 

7.15 23.5 
7.20 23.6 
7.25 23.8 
7.30 23.9 
7.35 24.1 
7.40 24.3 
7.05 24.4 
7.50 24.6 
7.55 2L.8 
7.60 24.9 
7.65 25.1 
7.70 25.3 
7.75 25.4 
7.80 25.6 
7.85 25.8 
7.90 25.9 
7.95 26.1 
8.00 26.2 
8.05 26.4 

..- 

8.10 26.6 

8.20 26.9 
a.ts 27.1 
8-30 27.2 

8.40 27.6 
a.Ls 27.7 

8.15 26.7 

0.35 27.4 

8.50 27.9 
8.55 20.1 
8.60 20.2 
8.65 28.L 
8.70 20.5 

8-80 28.9 
0.85 29.0 

8.95 29.~ 

8.75 20.7 

8.90 29.2 

9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.15 30.0 
9.20 30.2 
9.25 30.3 

s47.1 
399.7 

132.5 
239.8 
113.5 
109.7 
133.3 
121.6 
166.3 
305 .I 
184.5 
97.3 
74.6 
117.6 
n.5 
66.1 
78.6 
56.2 
48.6 
35.0 
24.2 
4.2 
329.2 
742.6 
598.3 
480. I 
500.1 
508.1 
418.8 
621 .O 
606.9 
399.4 
375.5 
226.1 
582.3 
964.1 
678.0 
558.0 
419.0 
438.9 
438.9 
573.6 
400.9 

308.3 

: 03-12-98 0 8 3 9  

FRICTION 
Fs ksc 

3.060 
5.540 
4.510 
5.110 
4.690 
3.aO 
3.UO 
3.030 

3.500 
6.440 
5 .so 
2.500 
2.970 
2.300 
2.320 
2.260 
1 . s o  
1 .mo 
1.010 
0.620 
0.120 
1 .a30 
6.230 
7.700 
4.980 
5.150 
5.010 
5.160 
6.080 
6.090 
9.990 
1.010 
8.580 
8.140 
3.470 
1 .880 
0.470 
0.710 
2.060 
0.760 
0.760 

? 
? 

3.5m. 

FR RATIO 
ts/0c x 

0.56 
1.39 
1.46 
1.18 
1 .% 
3.39 
3.14 
2-27 
2.94 
2.10 
2.11 
2.w 
2.57 
3.98 
1 .% 
3.00 
3.42 
2.10 
3.03 
2.08 
1 .n 
0.46 
4.14 
1 .I9 
1 .os 
0.83 
1.07 
1.00 
1.02 
1-45 
0.98 
1.65 
0.25 
2.28 
3.60 
0.60 
0.20 
0.07 
0.13 
0.49 
0.17 
0.17 

? 
? 

PAGE L 

PORE PR 
Pw ksc 

0 . U  
0.43 
0 -65 
0.66 
0.66 
0.66 
0.67 
0.67 
0 -60 
0.68 
0 .68 
0.68 
0.68 
0.67 
0.61 
0.67 
0.66 
0.54 
0.53 
0.52 
0.51 
0.50 
0.50 
0.49 
0.49 
0.48 
0.48 
0.U 
0.4 
0.49 
0.51 
0.52 
0.52 
OS3 
0.n 
0.75 
0 . n  
0.75 
0.75 
0.74 
0.74 
0.11 
0.71 
0.69 

P P RATIO 
P W P t  X 

0.08 
0.11 
0.21 
0.15 
0 .a 
0.58 
0.61 
0.50 
0.56 
0.11 
0.22 
0 .n 
0.70 
0.90 
0.57 
0.86 
1 .oo 
0.69 
0.94 
1.07 
1.46 
1.91 
1.13 
0.15 
0.07 
0.08 
0.10 
0.09 
0.09 
0.12 
0.08 
0.09 
0.13 
0.14 
0.32 
0.13 
0.08 
0.11 
0.13 
0.18 
0.17 
0.17 
0.12 
0.17 

INC 
I dcp 

0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0 .u 
0 .8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

INTERPRETED 
SOIL TYPE 

gravc11y u n d  to s u d  
sud 
und 

Smd t o  s i l t y  und 
s a d  t o  s i  Lty .ud 

s i l t y  sand t o  sandy s i l t  
sa&y s i l t  t o  clayey s i l t  

s i l t y  und t o  sandy s i l t  
s i l t y  t o  S i l t  

s i l t y  und t o  s i l t  
s i  Lty .ud t o  rudy silt 
smdy S i l t  t o  clryy s i l t  
mr&y s i l t  t o  clayey s i l t  
mr&y s i l t  t o  clayey rilt 
undy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  ctayoy s i l t  
undy s i l t  t o  clayey s i l t  
s w  s i l t  t o  clayey s i l t  
undy s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey S i l t  
s i l t y  sand t o  sm&y s i l t  

s a d  
8ud 

gravelly sand t o  sand 
g m w l l y  sand t o  und 

r u d  
s 8 d  

s i l t y  und t O  .udy S i l t  

Sand 
S a r d  
urd 
S8nd 

s u d  t o  s i l t y  s a d  
s u d  t o  s i  L t y  s u d  

gravelly rand t o  SMd 
s r 8 v d l y  Sand t o  und 
gravelly s8nd t o  und 
g r a w l l y  s u d  to und 
g r a w l l y  Sand to und 

OrlrVelLY Sand t O  Sand 

? 
? 
? 

N 

SPT 

88 
8L 
76 
82 
65 
51 
48 
41 
47 
66 
73 
65 
48 
39 
36 
35 
30 
27 
24 
19 
15 
14 
U 
?4 
111 
101 
88 
99 
95 

103 
110 
108 
92 
83 
99 
90 r 

124 
122 
92 
79 
72 

? 
? 
? 

Soi l  interpretation reference: Robertson -1L8-1983, based M 60% h-r r f f i c i m y  nd .15 a slidim At. amrage 
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SOUWI)IYG DATA IN FILE C P T ~  03-12-98 I~C:II 

JERATOR : CJV-LW LOCATION : CPTU-720-018 

. Y N E  ID : L-CHANNEL JOB NO. : 1507-000 

K .  E. URIGn, 1Wt. 
916 Springdale Or., Exton, Pa 19341 . -  

DEPTH DEPTH TIP FRSClIOW -FR RATIO 
r t e r s  feet Qc lrsc 

0.05 .0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 

0.75 2.5 
0.80 2.6 
0.85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.6 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 L.L 
1.40 4.6 

o.m 2.3 

1.45 L.8 

1-50 6.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 

- 1.15 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 - 

4.6 
7.3 
16.5 
20.5 
26.5 

17.3 

23.9 

11.0 
17.7 
24.9 
19.0 
12.6 
13.0 
14.1 
37.6 
36.1 
32.6 
35.6 
26.1 
78.9 
69.2 

28.9 
71.3 
48.2 
26.8 

17.8 

20.8 

18.4 

38.2 

18.3 
14.0 
12.2 
16.1 
13.3 
11.7 
12.1 
11.4 

10.6 
9.L 

11.8 

f s  ksc 

0.130 
0 .DO 
0.590 
0.810 
0.no 
0 A20 
0.600 
0.m 
0.760 
0.900 
0.750 
0.830 
0.830 
0 .EO 
0.130 
0.010 
0.020 
0.170 
0.150 
o 30 
0.500 
0.410 
0.600 
1.110 
1.120 
0.810 
0.930 
1.250 

0.580 
0.220 
0.290 
0.270 
0.230 
0.110 
0.000 
0.030 
0.140 
0.250 
0.290 

0.870 

F s h c  Z 

2.81 
4.50 
3.57 
3.96 
2.83 
3.48 
3.47 
4.18 
3.18 
4.89 

4.68 
3.34 
1.16 
1.03 
0 -31 
0.14 
0.45 
0.42 
1.17 
1 -40 
1.57 
0.76 
1.60 
2.93 
2.8Q 
1.30 
2.59 
3.25 
2.07 
1.57 

1 .a 
1-73 
0.91 
0.00 
0.26 

2.36 
3.07 

6.81 

2-38 

1.18 

PORE PR P P RATIO 
Pu Luc 

0.01 
-0.01 
-0.50 
-0.68 
-0.76 
-0.83 
-0.85 
-0.86 
-0.85 
-0.45 
-0.50 
-0.49 
-0.48 
-0.48 
-0.48 
-0.46 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.44 
-0.45 
-0 .u  
-0.45 
-0.45 
-0.46 
-0.17 
-0.47 
-0.17 
-0.46 
-0.47 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.44 
-0.44 

Pwac x 

0.22 
-0.14 
-3.03 
-3.32 
-2.86 
-1.66 
-4.91 
-4.04 
-3.15 
- 2 . u  
-4.54 
-2.76 
-1.93 
-2.52 
-3.81 
-3.54 

- 1 -20 
-1 .u 

- 1.26 
-1.73 
-0.56 
-0.65 
-1.20 - 1.56 
-0.63 
-0.95 
-1.76 
-2.57 
-3 -35 
-3.n 
-2.92 
-3.39 
-3.85 
-3.71 
-3.93 

-4.16 
-4.66 

-3.18 

- 1.38 

-3.81 

I Y C  
Id.3 

INTERPRETED 
SOIL TYPE 

0.1 1 

0.0 clw 
0.0 s i l t y  clay to clay 
0.0 c l r y y  S i l t  t o  s i l t y  clay 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

c 1 . m  s i  I t  t o  s i  lty clay 
c 1 . m  s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay to  clay 

clay 
clay 
clay 

clayey s i l t  to silty clay 
clayey s i l t  t o  silty clay 
smd/ s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
s i l t y  sand t o  s m  s i l t  
s i l t y  sand t o  samy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  randy s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  und t o  undy t f l t  
s i l t y  s u d  to undy s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  to clayey s i l t  
sa* s i l t  t o  clayey s i l t  
S8ndy s i l t  to c l a m  s i l t  
randy s i l t  t o  t l awy  s i l t  
SW s i l t  to clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  riLt to  s i l t y  clay 
c l a m  s i l t  to s i l t y  clay 
sandy s i l t  to clayey s i l t  

s i l t  t o  c l a m  s i l t  
smdy s i l t  to C 1 . m  s f l t  
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  to  s i l t y  clay 
c l a m  s i l t  to s i l t y  clay 

W 

SPT 

7 
9 
10 
11 
11 
10 
12 
14 
14 
18 
16 
18 
10 
9 
6 
5 
7 
10 
12 
12 
13 
16 
19 
21 
18 
18 
20 
19 
12 
10 
7 
7 
7 
7 
5 
5 
5 
6 
5 
5 

<ni l  interpretation reference: Robertson 0 knp.mlLa-1983, based on 60% hunner efficiency 8 d  .15 m s l id ing  d8t8 averset 



DEPTH DEPTH 
?ten feet 

2.05 6.7 
2.10 6.9 

'.. 2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 

2.50 8.2 
2.f5 8.4 

2.65 8.7 

2.75 9.0 

2.85 9.4 
2.90 9.5 
2.95 9.7 

2-45 8.0 

2.60 8.5 

2.70 8.9 

2.130 9.2 

3-00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4-10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.4 
4-45 14.6 
4.50  i4.a 

TIP 
Oc ksc 

9.6 
15.1 
14.6 
13.9 
17.4 
17.9 

11.0 
7.9 
5.0 
4.6 
6.6 
9.5 
7.6 

10.4 
11.1 
10.1 
10.3 
10.2 
10.6 
7.9 
7.7 
7.3 
6.4 
7.4 
7.4 
8.2 
9.0 

12.1 

13.1 
13.5 
10.9 
12.8 
13.2 
12.3 
11.1 
31.9 
23.0 
41.7 

13.1 

14.8 

5a.a 
56.7 
70.1 

69.1 
56.6 

101.3 
185.2 
208.9 

&.a 

48.11 

FRICTION 
Fs ksc 

0.110 
0.090 
0.030 
0.040 
0.070 

0.320 
0.040 
0 . W  
0.050 
0.010 
0.110 
0.200 
0.260 
0.360 

0 .no 
0 .no 
0.400 
0.340 
0.320 
0.300 
0.280 
0.340 
0.370 
0.490 
0.480 
0.520 
0.570 
0.700 
0.550 
0.460 
0.530 
0.610 
0.630 
0.520 
0.730 

1.250 
1.530 
1.680 
2.130 
2.230 
2.230 
2.080 

1.920 
3.590 
2.950 

0.070 

o .370 

1 .om 

i .ai0 

2.890 

FR RATIO PORE PR 
Fs/Qc % 

1.15 
0.60 
0.21 
0.29 
0 .Lo 
0 3 9  

3 . 3 2  
0.36 
0.51 
1.00 
0.22 
1.66 
2.11 
3.u 
3.06 
3 3 5  
3 -66 
3.59 
3.92 
3.22 
4.03 
3.88 
3.81 
5.27 
5.01 

5 .a4 
5 .79  
4.71 
4.73 
4.21 
3.57 
4 .I 
4.78 
4.76 
4.22 
6.60 
3.36 
5 .u 
3 -67 
2 . s  
3.76 

3 .LL 
3.01 
3.20 
3.93 
3-54 
1.59 
1.38 

6.58 

3.11 

Pu ksc 

- 0 . U  
-0.44 
-0 .U 
-0.U 
-0.U 
-0.43 
-0.43 
-0.43 
-0.U 
-0.43 
-0.43 
-0.42 
-0.39 
-0.39 
-0.38 
-0.39 
-0.38 
-0.38 
-0.38 
-0.38 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.29 
-0.29 
-0.29 
-0.29 
-0.28 
-0.29 
-0.25 
-0.25 
-0.25 
-0.24 
-0.24 
-0.24 
-0 .a  
-0.24 
-0.24 
-0.24 
-0.25 
-0.26 
-0.26 
-0.27 
-0.28 
-0.27 
-0.26 
-0.27 
-0.20 

p P RATIO 
PU/QC % 

-4.60 
-2.92 
-3.02 
-3.10 
-2.47 
-2.40 
-3.12 
-3.92 
-5 .c6 
-8.60 
-9.29 
-6.33 
-4.11 
-5.14 
-3.66 
-3.53 
-3.76 
-3.69 
-3.R 
-3.60 
-3.n 
-3.88 
-4.09 
-4.65 
-4.06 

-3.53 
-3.23 
-2.40 

-2.22 
-1.86 
-2.30 
-1.96 

-3.89 

-1.~19 

- i .ai 
-1.95 
-2.17 
-0.72 
-1.04 
-0.57 
-0.41 
-0 .U 
-0.37 
-0.43 
-0.39 
-0.49 
-0.55 
-0.26 
-0.15 
-0.10 

INK 
I dag 

0.1 
0.4 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

INTERPRETED 
SOIL TYPE 

ciaycy s i l t  t o  s i l t y  clay 
oudy s i l t  t o  c l a ~ y  silt  
sndy s i l t  t o  c l a m  s i l t  
..ndy s i l t  t o  c l a m  s i l t  

s i l t  to c l a r y  s i l t  
s i l t  t o  c l a m  s i l t  

un6/ s i l t  to c l a m  s i l t  
c l m y  s i l t  t o  s i l t y  clay 

sensitive f i n e  grained 
sensitive fine grained 
seruitive fine g r a i d  

c 1 . m  silt t o  s i l t y  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
c lay 
clay 
clay 
C1.y 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 
clayey silt t o  s i l t y  cloy 
sandy s i l t  t o  clayey s i l t  
c1ay.y s i l t  t o  s i l t y  clay 
urr)y s i l t  t o  clayey s i l t  
sady s i l t  t o  c l a m  s i l t  
randy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sancty s i l t  

r u d  t o  s i l t y  sand 

w 
SPT 

6 
5 
6 
6 
7 
7 
6 
5 
1 

3 
3 
3 
5 
6 

10 
7 
7 

10 
10 
10 
9 
8 
7 
7 
7 
a 
a 

10 
12 
13 
14 
12 
12 
12 
13 
12 , 

22 
21 
21 
26 
25 
32 
27 
25 
23 
34 
37 
55 
52 

ia 

111 interpretation reference: Robertson 2 Ka~~pnnelLr-1983, based on 60% h-r eff ic iency and .15 rn s l iding data average 



CPT678 : CPTU-720-018 

DEPTH DEPTH 
meters feet 

4.55 14.9 
4.60 15.1 
4.65 15.3 
4.70 15.4 
4.75 15.6 

4.85 15.9 
. 4.90 16.1 

4.95 16.2 
- 5-00 16.4 

4.05 16.6 
4-10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.6 
5.35 17.6 
5.40 17.7 
5.05 17.9 
5.50 18.0 
5.55 18.2 
5.60 18.4 
5.65 18.5 

5.75 18.9 
5.80 19.0 
5.85 19.2 
5.90 19.4 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.8 
6.40 21.0 
b.65 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 21.8 
6.70 22.0 
6.75 22.1 
6.80 22.3 
6.85 22.5 
6.90 22.6 

7.00 23.0 

&.a0 15.7 

5-70 18.7 

6.9s 22.8 

TIP 
Pc ksc 

224.4 
187.2 
104.9 
196.6 
207.9 
224.7 
239.6 
217.8 
193.4 
189.1 
164.9 
113.4 
73 .I 
93.4 
155.5 
174.5 
172.0 
76.6 
32.3 
21 .s 
24.6 
27.6 
30 -3 
24.8 
23.0 
24 .5 
22.0 
21.4 
23.0 
23.0 
20.4 
25.9 
27.3 
24.7 
22.4 

35 - 5  
50.0 
133.5 
115.1 
101.8 
111.2 
277.3 
383.5 
334.4 
467.7 
522.5 
583.7 
730.4 
586.2 

38.4 

: 03-12-98 14:lf 

FRICTID)( 
Fs ksc 

2.540 
2.410 
2.uo 
3.010 
2 .&m 
2.720 
2.420 
1.990 
1.840 
1 .m 
1 .71D 
1.650 
1.390 
1 .a0 
1.710 
1 .so0 
2.080 
1 .5LO 
1 .ooo 
0.720 
0.770 
0.980 
1.080 
0.960 
0.830 
0.990 
1.130 
1.200 
1.230 
1.070 
1.010 
0.900 
1 .om 
0.960 
1.030 
1.110 
1.290 
2.730 
4.700 
5.150 
5.510 
5 . N O  
6.680 
6.360 
8.090 
9.590 
9.310 
8.610 
6.060 
7.140 

FR RATIO 
w a c  x 

1.13 
1.29 
1.36 
1.53 
1.29 
1.21 
-1.01 
0.91 
0.95 
0.75 
1.06 
1 .L6 
1 .a8 
1 .45 
1.10 
0.86 
1.21 
2.01 
3.09 
3.34 
3.12 
3.54 
3.57 
3.87 
3.61 
4.03 
4 -96 
5.98 
5 -34 
4.65 
4 -94 
3-78 
3.92 
3.89 
4.61 
2.89 
3.63 
5.46 

3.52 
L .47 
5.41 
4.80 
2.41 
1.66 
2.42 
2.05 
1 .n 
1 . I8 
0 .a3 
1.22 

PAGE 3 

PORE PR 
Pw ksc 

-0.23 
-0.27 
-0.31 
-0.09 
-0.06 
-0.06 
0.00 
0.02 
0.33 
0.63 
0.53 
0.65 
0.112 
0.85 
0.56 
0.68 
0.65 

0.69 
0.89 
0.88 
0.93 
0.07 
0.69 
0.m 
0.70 
0.70 
0.70 
0.71 
0.71 

0.73 
0.73 
0.73 
0 -71 
0.74 
0.75 
0.76 
-0.10 
-0.23 
-0.24 
-0.22 
-0.22 
-0.24 
-0.25 
-0.19 
-0.16 
-0.10 
-0.12 
-0.07 

osa 

0.13 

P P R A T I O  
w a c  x 

-0.10 
-0.14 
-0.17 
-0.05 
-0.03 
-0.02 
0.00 
0.01 
0.17 
0.23 
0.32 
0.57 
1.11 
0.91 
0.36 
0.39 
0.38 
0.76 
2.13 
4.13 
3.57 
3.36 
2.07 
2.78 
3.05 
2.85 
3.07 
3.27 

3.09 
3.57 
2.82 
2.68 
2.96 
3.31 
1.93 
2.11 
1.52 
-0.07 
-0.20 
-0.24 
-0.20 
-0.08 
-0.06 
-0.07 
-0.04 
-0.03 
-0.02 
-0.02 
-0.01 

3-08 

I ut 
I dcg 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

1 UtERPRnED 
SOIL TYPE 

s u d  
.ud 

d to S i l t y  Sand 
llcd t o  s i l t y  sand 
s a d  t o  s i l t y  sand 

und 
urd 
urd 
S u d  

urd 
..rd 

und to  s i l t y  und 
s i l ty  und t o  8mdy s i l t  

Iud to sflty s u d  
und to  s i l t y  und 

.ud 
.ud t o  s i l t y  und 

s i l t y  und to sandy s i l t  
sandy s i l t  to  clayey s i l t  
clayey s i l t  to s i l t y  clay 
clayay s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  to  silty clay 
clayoy s i l t  to  ailty c h y  

silty clay t o  clay 
s i l t y  clay to  clay 

clay 
C1.Y 

e l 9  
clay 

s i l t y  clay t o  clay 

s i l t y  clay to clay 
clayey silt to s i l t y  clay 
c l a m  s i l t  to a i l t y  clay 
c l a m  s i l t  to  s i l t y  clay 
c t a m  s i l t  to  s i l t y  clay 

C h Y  

S i l t y  C18y t o  Clay 

0.0 very s t i f f  f ine  grained (*I 
0.0 very s t i f f  f ine grained (*I 
0.1 very s t i f f  f ine grained (*I 
0.1 
0.1 
0.1 sand to  s i l t y  s u d  

sand to  clayey sand (9 
s i l t y  sand to  sandy s i l t  

0.1 und to s i l t y  und 
0.2 s u d  to s i l t y  rud 
0.2 rand t o  s i l t y  sand 
0.3 und 
0.3 S u d  

0.3 graw11y und t o  sand 

w 
SPT 

11 
LO 
t8 
49 
52 
45 
1 5  
43 
40 
36 
31 
29 
31 
27 
35 
33 
3s 
31 
17 
13 
12 
14 
1 1  
13 
16 
16 
23 
22 
22 
22 
23 
16 
17 
17 
11 
16 * 

21 
36 
100 
117 
109 
a2 
86 
83 
99 
110 
131 
122 
127 
102 

nil interpretation reference: Robertson L ca~vamlla-1983, hsed on 60% h-r efficiency and -15 m sliding &ta average 



DEPTH DEPTH T I P  FRICTION FR RATIO 
meters feet Oc tsc Ft kSC FslOc % 

7.05 23.1 
7.10 23.3 
7.15 23.5 
7.20 23.6 

7.30 23.9 
7.35 24.1 
7.40 24.3 
7.15 24.L 
7.50 24.6 

7.60 24.9 

7.25 23.8 

7.55 24.8 

524.7 
535.5 
362.8 
430.7 
370.0 

912.0 
867.1 
990.2 
999.0 
578.4 
517.0 

703 .8 

5 .no 
6.%0 
9.990 
9.990 
9.990 
8.960 
6.500 
6.780 
4.070 
Q.810 

? 
? 

1.10 
1.30 
2.75 
2.32 
2-70 
1.27 

-0.71 
0.78 
0.41 
0.08 

? 

? 

-0.07 
-0.06 
-0.07 
-0.06 
-0.01 
0.05 
0.06 
0.07 
0.08 
0.03 
0.09 
0.09 

-0.01 
-0.01 
-0.Q2 
-0.01 
-0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 

0.3 
0.3 
0.4 
0.4 
0.1 
0.4 
0 .4  
0.4 
0.4 
0.4 
0.4 
0.4 

INTERPRETED 
SOIL TYPE 

S u d  

u n d  to s i l t y  sand 
sand to s i l t y  und 

und t o  silty und 
und 

gravelly rand to sand 
nnvel ly  und to und 
nravelly rand to sand 

S u d  KO C l J W  und (*I 

? 
? 
? 

N 
SPT 

110 
119 
111 
194 
125 
132 

1s4 
159 

? 
1 

? 

1x8 
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SOUNDING DATA I N  FILE CPT6fP 03-12-98 15:19 

'ERATOR : G J V - L H  LOCATION : CPTU-no-01m 

7 IO : &-CHANNEL JOE NO. : 1507-000 

DEPTH DEPTH 
meters feet 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
3-85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3 . L  
1.10 3.6 
1.15 3.0 
1.20 3.9 
1.25 4.1 
1-30 4.3 
1.35 4.4 
1.40 L . 6  

1 . 4 5  4.0  
1.50 L.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.05 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

TIP 
oc ksc 

6 -3 
10.0 
12.8 
14.3 
17.1 
16.5 
11.7 
18.8 
26.7 
24.8 
24.6 
18.4 
15.8 
14.4 
21.6 
20.7 
32.1 
57.7 
60.6 
65.7 
69.3 
68.7 
50.3 
42.1 
36.9 
55.3 
71.8 
36.9 
25.5 
21.8 
18.5 
15.7 
12.8 
10.2 
12.1 
11.9 
9.4 

11.1 
11.2 
7.5 

FRICTtOlr 
Fs ksc 

0.613 
0.511 
0.826 
0.796 
0.960 
1.106 
1 .O24 

1.147 
1 A01 
1.321 
1.242 
1.568 
1 A 5 5  
1 .SLl 
1.485 
1 .&8 
1.901 
2 -329 
2.398 
2.277 
2.284 
2.323 

1.978 
1.921 
2.437 
2.199 
1.741 
1.289 
1 .2[u 
1.161 
1.211 
1.089 
1 .Ul 
1.192 
1.281 
1.246 
1.118 
0.986 

0.~87 

2.1~1 

FR RATIO 
FsBc X 

9.66 
5.40 
6-43 
5 3 5  
5.61 
6.68 
0.n 
5.26 
1 .SO 
5 -65 
5.37 
6.74 
9.92 
10.09 
7.14 
7.17 
5.13 
3 -30 
3.81 
3.65 
3.28 
3.33 
4.62 
5.19 
5.36 
3.17 
3.10 
5 -96 
6.83 
5.92 
6.50 
7.40 
9 .u 
10.67 
10.13 
10.04 
13.60 
11.25 
9.98 
13.16 

WRE PR 
Pw ksc 

-0.W 
-0.16 
-0.39 
-0.64 
-0.66 
-0.67 
-0.68 
-0.67 
-0.66 
-0.64 
-0.63 
-0.63 
-0.63 
-0.55 
-0.54 
-0.54 
-0.55 
-0.10 
-0.43 
-0.72 
-0.73 
-0.R 
-0.72 
-0.R 
-0.71 
-0.71 
-0.71 
-0.R 
-0.72 
-0.71 
-0.71 
-0 -71 
-0 -71 
-0.71 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 

P P RATIO 
h / P C  X 

-0.22 
-1 3 5  
-3.04 
-1.45 
-3.07 
-4.07 
-5 .E 
-3.55 
-2.19 
-2.59 
-2.55 
-3.40 
-3.96 
-3.n 
-2.18 
-2.61 
-1.n 
-0.69 
-0.71 
-1.10 
-1.05 
-1.05 
-1.W - 1 .?I 
-1.94 
-1.28 
-0.99 
- 1.95 
-2.81 
-3 .a 
-3.84 
-4.52 
-5.53 
-6.97 
-5.72 
-5.80 
-7.35 
-6.22 
-6.13 
-9.19 

INK 
1 drg 

INTERPRETED 
SOIL TYPE 

0.1 ? 

0.1 Clay 
0.1 clay 
0.1 clay 

0.1 clay 
0.1 clay 
0.1 clay 

0.1 C1.y 

0.1 clay 
0.1 clay 
0.1 clay 

0.1 C h Y  

0.1 C b Y  

0.1 Clay 

0.2 Clay 
0.2 C h y  

0.2 s i  L t y  clay t o  clay 
0.2 clayey s i  Lt to s i  Lty clay 
0.2 clayey s i l t  to  s i l t y  clay 
0.2 clayey s i l t  t o  s i l t y  clay 
0.2 sandy s i l t  t o  clayey s i l t  
0.2 clrycy s i l t  t o  s i l t y  clay 
0.2 ctay.y s i l t  t o  s i l t y  clay 
0.2 clay 
0.2 silty clay to clay 
0.2 clayey s i l t  to s i l t y  clay 
0.2 clayey s i l t  t o  s i l t y  clay 
0.2 s i  t ry  clay t o  clay 
0.2 c l r y  
0.2 clay 
0.2 c l ry  

0.2 C l . y  

0.2 ? 
0.2 ? 
0.2 1 
0.2 7 
0.2 7 
0.2 ? 
0.2 ? 

0.2 clay 

N 

SPT 

? 
10 
12 
15 
16 
15 
16 
19 
23 
25 
23 
20 
16 
17 
19 
25 
25 
25 
31 
33 
27 
31 
27 
43 
30 
27 
27 
30 ' 

28 
22 
19 
16 
13 
1 
? 
? 
7 
7 
7 
7 

' t  interpretation reference: Robertson L Cuppanalla-1983, based on 60% hramr efficiency and .15 D sliding data average 



CPT679 : CPTU-720-OlBA : 03-12-98 15~19 PAGE 2 

DEPTH DEPTH TIP 
meters feet ac ksc 

. 2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 
2.45 8.0 
2.50 8.2 
2.55 0.4 
2.60 0.5 
2.65 0.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 

3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 

3.50 10.8 

3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3-85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 

... 4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.4 
L.45 14.6 
4.50 14.0 

5.6 
7.2 
7.8 
5 .I 
5 -6 
4.1 
4.0 
4 .4 
5.1 
5.0 
5.0 
8.0 
6.0 
5.5 
6.1 
7.6 
5 -6 
8.2 
5.5 
4.1 
3.9 
4.3 
4.0 
3.9 
4.5 
5 - 2  
6.5 
7.3 
5.4 
5.1 
11.4 
15.9 
15.4 
13.5 
14.1 
17.7 
12.2 
11.1 
11.9 
11.0 
12.4 
13.5 
17.1 
17.0 
19.7 
20.1 
45 .3 
47.0 
46.4 
51.1 

FRICTION 
Fs ksc 

0.804 
0.965 
0.900 
0.827 
0.770 
0 .a01 
0.734 
O.6R 
0.8% 
0.- 
0.880 

1.007 

0.943 
0.907 
0.913 
0.836 
0.094 
0.841 
0.737 
0.799 
0.830 
0.8c6 
0.007 
0.073 
0.908 
0.913 
0.029 
0.074 
1.002 
1.054 
1.241 
1.211 
1.377 
1.350 
1.341 
1.234 
1.102 
1.130 
1.162 
1.294 
1.319 
1 A71 
1.599 
1.990 
2.217 
2.529 
2.305 
2.586 

0.u.a 

0.948 

FR RATIO PORE p~ p P RATIO 
Fs/Oc % 

15.79 
13.36 
11 -59 
14.34 
13.65 
19.67 
W1.x 
15.42 
16.92 
17.35 
17.46 
10.61 
14.81 
17.11 
15.35 
11.89 
16.78 
10.24 
16.14 
20.57 
10.81 

20.85 
21 -91 
19.00 
16.69 
13.95 
12.63 
15.23 
17.20 

1a.m 

a.n 
6.61 
8.08 
8.96 
9.75 
7.62 
11.01 
11.14 
9.96 
9.62 
9.35 
9.56 

8.27 
8.13 
7.09 
4.89 
5 -39 
4.97 
5.06 

7.m 

Pw ksc 

-0.69 
-0.69 
-0.69 
-0.68 
-0.68 
-0.68 
-0.60 
-0.60 
-0.68 
-0.60 
-0.67 
-0.67 
-0.67 
-0.67 
-0.65 
-0.65 
-0.64 
-0.U 
-0.64 
-0.62 
-0.62 
-0.62 
-0.62 
-0.62 
-0.61 
-0.61 
-0.61 
-0.61 
-0.61 
-0.61 
-0.60 
-0.60 
-0.60 
-0.60 
-0.56 
-0.56 
-0.55 
-0.55 
-0.54 
-0.54 
-0.54 
-0.53 
-0.52 
-0.52 
-0.51 
-0.51 
-0.51 
-0.50 
-0.49 
-0.47 

P w a c  2 

-12.27 
-9.50 
-8.74 

-11.85 - 12.13 - 16.81 
-17.05 
-15.6; 
-13.42 
-13.61 - 13.37 
-8.11 
-9.b - 12.08 
-10.59 
-8.67 

-11.48 
-7.87 
-11.55 
-15.13 
-15.71 
-14.56 
-15.50 
-15.w 
-13.71 
-11.74 
-9.40 
-8.30 
-11.12 
-11.97 
-5.29 
-3.79 
-3.90 
-4.43 
-3.93 
-3.14 
-4.54 
-4.93 
-4.58 
-4.57 
-4.31 
-3.91 
-3.06 
-2.90 
-2.S9 
-1.80 
-1.12 
-1.06 
-1.05 
-0.92 

INC 
I acg 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 .2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 -3 
0.3 
0 -3 
0.3 
0.3 
0.3 
0 .2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 -3 
0 -3 
0.3 
0.3 
0.3 
0.3 

INTERPRETED 
SOIL TYPE 

? 

? 
? 
? 

? 
? 
? 
? 
? 

? 
? 
? 

? 
? 
? 
? 

? 
? 
? 
? 
? 

? 
? 
? 
? 
? 
? 
? 
? 

? 
clay 

clay 
clay 
c1.y 

clay 
clay 

Clay 

? 

? 
clay 
C h Y  

C1.y 
clay 
clay 
clay 
clay 

clay 
c1.y 

c l a w  s i  lt t o  s i  L t y  clay 

C h y  

N 
SPT 

? 
? 

? 
? 

? 

? 
1 

? 

? 
? 
? 

? 
? 
? 
? 
? 

? 
? 

? 
? 
? 

? 
? 
? 
? 
? 
? 
? 
? 
? 

11 
11 
15 
14 
15 
15 
14 
? 
? 

12 
13 
14 
16 
18 
22 
31 
40 
46 
4a 
28 

i t  interpreration reference: Robertson L eulp.nella-1983, based on 60% humner efficiency a d  .15 m sl iding data average 



CP16fp : CPfU-RO-018A : 03-12-98 15:19 PAGE 3 

nFPTH DEPTH 
w s  f e r  

4.55 14.9 
4.60 15.1 

... 4.65 15.3 
4.m 15.4 
4.B 15.6 
4.80 15.7 
4.85 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5-40 17.7 
5.45 17.9 
5.50 18.0 
5.55 18.2 
5.60 18.4 
5-65 18.5 
..70 18.7 

75 18.9 
5.80 19.0 
5.65 19.2 
5.90 19.2 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.5 
6.25 20.5 
6.30 20.7 
6.35 20.0 
6.20 21.0 
6.25 21.2 
6.50 27.3 
6.55 21.5 
6.60 21.7 
6.65 21.0 
6.70 22.0 
6.73 22.1 
6.80 22.3 
6.85 22.5 
6-90 22.6 
6.95 22.0 
00 23.0 

T I P  
Oc ksc 

71.3 
165.5 
222.0 
242.5 
249.4 
230.2 
257.7 
250.3 
240.9 
226.4 
228.5 
216.0 
198.8 
200.6 
197.4 
205 -6 

174.0 
101.6 
44.6 
26.7 
25.7 
21.3 
21.6 
7.7 
21.8 
21.6 
25.4 
18.0 
20.8 
34 -3 
44.4 
48.1 
33.2 
2f.8 
53.7 
67.6 
63.6 
60.6 
146.5 
405.2 
275.9 
109.8 
43.3 
39.3 
188.9 
450.2 
518.7 
576.5 

208.11 

108.3 

FR I CT ION 
Fs ksc 

2.340 
2.855 
3.332 
4.191 
4.6b7 
4.603 
4.318 
3.854 
3.219 
3.167 
2.795 
2.508 
2.?07 
2.421 
2.681 
2.429 
2.116 
2.4M 
2.672 
2.090 
1 .zbc 
1.364 
0.864 

1 .ow 
1.598 

1.525 
1.393 
1.306 
1 SO2 
2.133 
1.599 
1 .I59 
2.12L 
3.118 
3.307 
2.790 
4.313 
7.359 
6.912 
6.515 
5 325 
2.981 
4.027 
5.1% 
6.163 
0.764 

? 
? 

I .43a 

1 .m7 

FR RATIO 
Fs/Oc X 

3.28 
1 .n 
1.50 
1.73 
1 .a6 
2.00 
4 .e 
1.54 
1 .u 
1 .a 
1 .u 
1.16 
7.36 
1.21 
1.36 

1.03 
1.42 
2.63 
4.69 
4.74 
5 -30 
4.06 
6.65 
19.35 
7.32 
7.89 
6.00 
7.72 
6.27 

1-18 

I -38 
4.81 
3 -32 
4.40 
7.63 
5.81 
4.90 
I.39 
7.12 
5.02 
1.71 
2.36 
&.as 
6.89 
10.26 
2-72 
1.37 
0.15 

? 
? 

PORE PR 
P u  ksc 

-0.46 
-0.43 
0.00 

-0.15 
-0.31 
-0.33 
-0.34 
-0.25 
-0.27 
-0.29 
0.36 
0.24 
0.48 
0.62 
0.52 
0.74 
0.49 
0.Y 
0 A 5  
0.60 
0.78 
0.78 

0.11 
0.81 

0.83 
0.82 

0.111 

0.132 

0.85 
0.87 
0.80 
0 -115 

-0.54 
-0.51 
-0.49 
-0.U 
-0.67 
- 0 . U  
-0.39 
-0.29 
-0.28 
-0.32 
-0.X 
-0.29 
-0.16 
-0.02 
-0.11 
-0.22 
-0.19 
-0.24 

P P RATIO 
PU/OC X 

-0.65 

0.00 
-0.06 
-0.12 
-0.14 
-0.13 
-0.10 
-0.11 
-0.13 
0.16 
0.11 
0.24 
0.31 
0.26 
0.36 
0.24 
0.25 
0.U 
1.35 
2.93 
3.03 
3.82 
3.75 
10.43 
3.76 
3 .a& 
3.22 
4.69 
4.17 
2.55 
1.92 
-1.12 
- 1.54 
-1.76 
-0.89 
-0.M 
-0.69 
-0.64 
-0.20 
-0.07 
-0.12 
-0.31 
-0.68 
-0.40 
-0.01 
-0.02 
-0.W 
-0.03 
-0.22 

-0.26 

1 NC 
1 &9 

fNTERPRETED 
SOIL TYPE 

0.3 udy s i l t  t o  C L ~ Y C Y  s i l t  
0.5 a i t t y  und t o  undy silt 
0.5 a d  t o  a i l t y  a u d  
0.5 sand to s i l t y  urd 
0.5 amd to a i l t y  d 
0.5 s a d  t o  a i l t y  und 
0.5 a u d  t o  a i l t y  a d  
0.7 sad to a i t t y  d 
0.7 sand t o  s i l t y  .ud 
0.7 und 
0.8 S d  

0.8 urd 
0.0 S.nd 

0.8 und to a i l t y  und 
0.0 S u d  

0.8 .urd 
0.u und 
1.0 sand to s i l t y  sand 
1.1 s i  Lty aand to sandy a i  L t  

1.1 clayey s i l t  t o  S i l t y  clay 
1.1 C h y  
1.2 clay 
1 .z cLay 

1 .I C L W  

1 .4 clay 
1.4 clay 
1 .4 clay 
1 .4 clay 
1.5 clay 
1.5 clay 

1.3 C h y  

1.5 clayey s i l t  t o  s i l t y  clay 

1.5 silty clay t o  d a y  

1.5 clay 
1.5 very s t i f f  f i n  O r a i d  [*) 

1.5 very s t i f f  f ine  g n i d  pi 
1.5 very s t i f f  f ine  grained p) 

1.5 s i l t y  a d  t o  ulwiy S i l t  

1.I aiLty a a d  to s i l t  
1.4 .udy a i l t  t o  c l a m  r i t t  
1.5 very a t i f f  f ine  g t a i n d  <*) 

1.5 very s t i f f  f i n  # r a i d  p) 
1.4 s i l t y  mnd t o  sandy S i l t  

1.3 a8nd 
1.2 ? 
1 .2 ? 
1.2 ? 

1.5 C t 8 W  S i l t  KO s i l t y  Clay 

1 -5 Ct8y 

1.5 SitF/ und to .udy S i l t  

N 
SPT 

38 
51 
52 
59 
60 
61 
62 
62 
60 
16 
45 
43 
41 
50 
40 
41 
39 
40 
36 
29 
32 
25 
23 
17 
17 
17 
23 
22 
21 
24 
n 
21 
21 
24 
38 
50 ’ 
62 
64 
90 
68 
92 
I 
57 
44 
90 
75 
n 
7 
? 
? 

: i L  interpretation reference: Robertson Cmpandl8-198, b 8 s d  on 60% hamner c f f i c i w y  ud . I5  m sliding data average 
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SOUNDING DATA IN FILE 01667 03-05-98 10:M 

'ERATOR : GJV-CWCI LOCATION : CPTU-01-05-IO E\% 

IO : 4-CHANNEL JOB NO. : 1507-000 

. E. URIGHT, INC. 
916 Springdrte Dr., Exton, Pa 1 w 1  

DEPTH DEPTH 
meters feet 

1.10 3.6 
1.15 3.8 
1.20 3.9 
1-25 4.1 
1.30 4.3 
1.35 4.4 
1.40 4.6 
1.45 4.8 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 
2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 1.5 
2.35 7.7 
2.40 7.9 
2-45  8.0 

2.50 8.2 
2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2-80 9.2 
2-85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 

TIP 

Qc krc 

2.3 
3 -3 
3.9 
4 .5 
5 .7 
5.8 
5.2 
5 -2 
4.7 
6.3 
8.5 
7.9 
6.9 
6.1 
6.9 
7.3 

10.5 
14.5 
17.5 
17.5 
14.3 
12.6 
11.4 
12.9 
13.2 
18.4 
23.0 
23.2 
23.8 
28.3 
26.8 
25.5 
28.6 
29.8 
30.8 
31.5 
30.5 
28.5 
31.1 
32.0 

FRICTION 
Fs h C  

0.168 
0.186 
0.209 
0.294 
0.362 
0.467 
0.465 
0.366 
0.c15 
0.366 
0.360 
0.292 
0.290 
0.306 
0.312 
0.505 
0 . M  
0.168 
0.470 
0.545 
0.574 
0.567 
0.566 
0.698 
0.754 
0.906 
0.918 
0.662 
0 .so1 
0.768 
0.697 
0.578 
0.608 
0.573 
0.620 
0.621 
0.591 
0.618 

0.734 
0.700 

FR RATIO 
FsLQc X 

7.36 
5 -65 

6.53 
6.37 
8.02 

7.04 

5.38 

a m  

8-89 
s .ao 
4.23 
3.70 
4.20 
5.01 
4.53 
6-88 
4.45 
3.22 
2.68 
3.12 
4.03 
4.50 
4.97 
5 .I2 
5.71 
4.93 
3.98 
2.86 
2.12 
2.72 
2.60 
2.27 
2.13 
1.92 
2.01 
1.97 
1.94 
2.17 
2.25 
2.30 

PORE PR 
Pu ksc 

-0.21 
-0.07 
0.11 
0.65 
0.79 
0.80 
0.82 
0 .82 
0 .?6 
0.68 
0.68 
0.57 
0.57 
0.61 
0.62 
0.66 

1.71 
1 .R 
1.51 
1 .22 
1-14 
1.13 
1.11 
1.13 
1.17 
1.19 
1 .u 
1.26 
1 .a 
1.29 
1.43 
1 .u 
1 .u 
1 A 6  
1 .47 
1.48 
1 S O  
1.51 
1.52 

1 .ai 

P P RATIO 
PU/QC x 

-9.G 
-2.24 
2.94 

14.38 
14.00 
13.76 
1s .n 
15.74 
16.21 
10.76 
8.03 
7.16 

10.00 
9.00 
8.94 

17.22 
11.77 

a 2 2  

9.82 
8.65 
8.54 
9.01 
9.89 
8.65 
8.55 
6.37 
5.18 
5.28 
5.31 
4.54 
4.81 
5.60 
5.03 
4.84 
4.73 
4.67 
4.85 
5.27 
&.06 
4.76 

I NC 

I 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

? 

clay 
clay 
clay 
clay 
clay 

organic mmterial 
Clay 

Clay 
. C1.Y 

clay 

c lay 

clay 
clay 

s i l t y  clay to clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a w  s i l t  to s i l t y  clay 

s i l t y  clay t o  clay 
clay 

clay 
clay 
clay 

s i l t y  clay t o  clay 
c l a m  S i l t  to  s i l t y  clay 
c l a m  s i l t  to s i l t y  clay 
sandy s i l t  to clayey s i l t  

sandy s i l t  t o  clayey s i l t  
sandy s i l t  to  clayey s i l t  
randy s i l t  t o  c l a m  s i l t  
S- s i l t  to  clayey s i l t  
sandy s i l t  to ctayey.sitt 
S- s i l t  to clayey s i l t  
sandy s i l t  to  clayuy s i l t  
sandy s i l t  to clayey s i l t  
S- s i l t  t o  tl~m s i l t  

C1.y 

Cl8y 

Clay 

Sandy S i l t  t O  C t 8 m  S i l t  

N 

SPT 

? 
3 
4 
5 
5 
6 
5 
5 
5 
6 
8 
8 
7 
7 
7 
8 

11 
9 
8 
8 

10 
13 
12 
12 
15 
18 
14 
12 
13 
11 
11 
11 
11 

12 
12 
12 
12 
12 
12 
13 

' interpretation reference: Robertson L C1.punlle-1983, based on 60% h r a r r  c f f i c i m y  a d  .15 m sliding data average 



DEPTH DEPTH 
merers feet 

3.10 10.2 
3.15 10.3 

._- 3.20 10.5 
3.25 10.7 

3.35 11.0 
3.60 11.2 
3.15 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 

3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4-10 13.5 
4.15 13.6 
4.20 13.0 
4.25 13.9 
4.30 14.1 
4.35 14.3 
4.60 14.4 
4.45 14.6 
4.50 14.0 
4.55 14.9 
4.60 15.1 
L.65 15.3 
4 - 7 0  15.L 
4.75 15.6 
4.80 15.7 
4.85 15.9 
L.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.45 17.9 
5-50 18.0 
5.55 18.2 

3.30 10.1 

3.80 12.5 

- _ _  

T I P  FRICTION FR RATIO PORE P R  P P RATIO 

Oc ksc 

32.9 
30.0 
38.4 
36.4 
37.5 

35.0 
37.4 
31.1 
34.8 
28.4 
21.2 

24.1 
21.8 
19.9 
18.2 
18.2 
17.3 
19.2 
19.6 
21 .2 
21 .2 
25.1 
27.8 
29.3 
79.4 
108.3 
153.6 
162.6 
163.8 
134.6 
121.4 
121 -7 

44.8 

35.5 
21 .2 
19.1 
19.9 
34.8 
37.2 
103.5 
196.8 
28& -3 
257.9 
167.4 
121.4 
105.9 

3a.b 

21 .a 

78.0 

48.7 

Fs ksc 

0.7U 
1.209 
1.289 
1.147 
0.950 
0.668 
0.617 
0 .Lu 
0.765 
0.wo 
0.858 
0.799 
0.152 
0.701 
0.618 
0.94 
0.5tP 
0.591 
0.576 
0.541 
0.514 
0.505 
0.485 
0.551 
0.623 
0.802 
1 .oa 
1 .589 
2.516 
2.858 
2.980 

2.317 
2.317 
1.852 
1 .C69 
1.187 
0.909 
0.809 
0.517 
0.762 
0.846 
0.930 
2.016 
1.696 
2.964 
3.238 
3.512 
2.478 
1.150 

2.682 

Fs/Oc x 

2.32 
4.04 
3.36 
3.15 
2.54 
1 .74 

-1 -77 
1.19 
2.46 
2.76 
3.02 
3.n 
3.45 
2.90 
2.113 
2.89 
3.18 
3.24 
3.34 
2.82 
2.62 
2.39 
2.29 
2.19 
2.24 
2.74 
1.31 
1 .47 
1.66 
1.76 
1.82 
1.99 
1.91 
1.90 
2.37 
3.28 
2 . u  
2.57 

2.70 
3.84 
2.43 
2.50 
1 .% 
0 .a6 
1.04 
1.26 
2.10 
2.04 
1.09 

3.11 

Pw ksc 

1.52 
1.54 
1.56 
1 S 6  
1.59 
1.63 
1 -64 
1.65 
1.68 
1.67 
1.68 
1 .?I 
1.73 
1 .E 
1.75 
1.75 
1 .TI 
1.77 
1 .T7 
1.78 
1.78 
1-80 
1.83 
1 .a5 
1.86 
1 .as 
1.64 
0.81 
0.43 
0.53 
0.U 
0.17 
0.11 
-0.05 
-0.38 
-0.3a 
-0.37 
-0.35 
-0.35 
-0.34 
-0.33 
-0.32 
-0.U 
-0.29 
-0.27 
-0.14 
- 0 . 2  

0.00 
0.01 

-0.18 

PU/OC I 

4.61 
5.13 
4.06 
4.29 
4.25 
4-26 
4.n 
4.01 
5 A 0  
4.81 
5.92 
8.06 
7.91 
7.24 
8.02 
8.U 
9.71 
9 .a 
10.23 
9.25 
9.09 

8.U 
7.3f 
6.68 
6.32 
2.06 
0.75 
0.28 
0 .n 
0.27 
0.13 
0.09 

-0.04 
-0.49 
-0.86 
-0.75 
-1 .a0 
-I.& 
-1.75 - 1.65 
-0.93 
-0.91 
-0.28 
-0.14 
-0.05 
-0.09 
-0.11 
0.00 
0.01 

8.49 

I NC 
I deg 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c1.y.y s i l t  t o  s i l t y  clay 
e l a m  s i l t  t o  s i l t y  clay 
sandy s i l t  t o  c1ay.y s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  undy s i l t  
undy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sanay s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

0.0 c l a w  s i l t  t o  s i l t y  cley 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 c l a m  s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 clayey s i l t  t o  s i l t y  clay 
0.0 sandy s i l t  t o  clayey s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 s i l t y  sand t o  sandy s i l t  
0.0 s i l t y  sand t o  sady s i l t  
0.0 sand t o  s i l t y  sand 
0.0 sand t o  s i l t y  sand 
0.1 sand t o  s i l t y  sand 
0.1 s i l t y  sand t o  srwfy s i l t  
0.1 s i l t y  sand t o  sandy s i l t  
0.1 
0.2 
0.2 
0.2 
0.2 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.5 
0.5 
0.6 
0.6 
0.6 
0.6 

s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  udy s i l t  
randy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

sand t o  s i l t y  sand 

u n d  
and t o  s i l t y  sand 
und t o  s i l t y  S u d  

s i l t y  s u d  t o  sudy s i l t  
sand t o  s i l t y  sand 

Sand 

N 
SPT 

16 
17 
17 
19 
15 
15 
12 
14 
14 
13 
14 
12 
11 
11 
11 
10 
9 
9 
9 
9 
10 
10 
9 
10 
11 
15 
24 
28 
35 
40 
51 
47 
42 
36 
27 
2 3 '  
17 
14 
13 
10 
12 
12 
23 
28 
39 
49 
59 
46 
44 
27 

li\ in re rp re ta t i on  reference: Robertson I, CaapcnnLLa-1983, based on 60% hllnrrr eff ic iency and .15 m s l id ing data average 



CPT667 : C P T U - O l ~ l ~ l O  : 03-05-98 10:06 PAGE 3 

DEPTH DEPTH 
crs feet 

5.60 18.4 
5.65 18.5 
5.70 18.7 
5.75 18.9 
5.80 19.0 
5.85 19.2 
5.90 19.4 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.8 
6.40 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 21.8 
6.70 22.0 
6.75 22.1 

,80 22.3 
6.85 22.5 
6.90 22.6 
6.95 22.8 
7.00 23.0 
7.05 23.1 
7.10 23.3 
7.15 23.5 
7.20 23.6 
7.25 23.8 
7.30 23.9 
7.35 24.1 
7.40 24.3 
7 . 4  24.4 
7.50 24.6 
7.55 24.8 
7.60 24.9 
7.65 25.1 
7.70 25.3 
7.75 25.4 

, 7.80 25.6 
7.85 25.8 
7.90 25.9 
7.95 26.1 
8.00 26.2 
".OS 26.4 

,. . 

TIP 
Oc krc 

95 .2 
220.1 
262.8 
102.0 
195.2 
147.5 
147.0 
247.6 
111.1 
203.7 
2w.o 
165.4 
68.0 
29.9 
27.9 
30.4 
61.4 
51.3 

1oL.7 
105.8 
107.3 
106.6 
139.8 
156.8 
171.1 
347.3 
153.4 
187.9 
169.7 
220.1 
36.8 
35 .2 
30.4 
28.3 
29.5 
24.8 
27.2 
28.3 
36.1 
35.0 
33.6 
32.9 
29.6 
29.7 
31 .L 

34.2 
35 .2 
U.8 
35.6 
31.7 

FRICTION 
Fs krc 

1.241 
-0.155 
1 .a40 
1 . a 9  
2.581 
1.523 
0.359 
1.324 
1 .n6 
1 .s41 
1 .as4 
1.923 
0 . 9 n  
0.2AO 
0.161 
0.262 
1.017 
2.817 
4.141 
4.125 
5.583 
6.195 

7.472 
1.912 
2.2% 
1 .74Q 
5.527 
4.529 
2.527 
1.395 
1.085 
1.109 
1.18.4 
1.187 
1.190 
1.085 
1.110 
1 A80 
1 .a75 
1.115 
1.060 
0.923 
0.854 
1 .a28 
1 .% 
1.215 
1.128 
1.019 
1.062 

7.408 

FR RATIO 
Fs/Oc X 

1.30 
-0.07 
0.40 
1.21 
1.32 
1 .03 

-0.24 
0.53 
1 .a 
0.76 
0.65 
1.16 
1.44 
0.80 
0.58 
0.86 
1.71 
5.49 
3 .w 
3.90 
5.20 
5 A 1  
5.30 
4.76 
1.12 
0.65 
1.13 
2.94 
2.67 
1-15 
3.79 
3.08 
3 .u 
4.18 
4.03 
4.110 
3.99 
3.93 
2.99 
3.07 
3.32 
3.23 
3.12 

3.28 
3.93 
3.15 
3.24 
2.04 
3 .a 

2.a7 

PORE PR 
Pw ktc 

0.08 
0.011 
0.14 
0.25 
0.34 

0.31 
0.24 
0.20 
0.22 
0.06 

-0.16 
0.44 
1.06 
1.09 
1.12 
1.15 
0.87 
0.91 
0.16 

-0.25 
-0.27 
-0.38 
-0.46 
-0.U 
-0.28 
-0.29 
-0.29 
-0.28 
-0.32 
-0.33 
-0.33 

-0.26 
-0.25 
-0.24 
-0.23 
-0.22 
-0.22 
-0.21 
-0.20 
-0.20 
-0.20 
-0.19 
-0.18 
-0.17 
-0.16 
-0.15 
-0.14 
-0.13 

0. i a  

-a .n 

P P RATIO 
PU/OC x 

0.09 
0.W 
0.05 
0.24 
0.18 
0.12 
0.21 
0.10, 
0.18 
0.11 
0.02 

-0.10 
0.65 
3 .% 
3.91 
3.67 
1 .a7 
1 .To 
0.87 
0.15 

-0.24 
-0.25 
-0.27 
-0.30 
-0.26 
-0.08 
-0.19 
-0.16 
-0.17 
-0.14 
-0.91 
-0.94 
-1 -07 
-0.91 
-0.85 
-0.98 
-0.87 
-0.79 
-0.59 
-0.60 

-0.61 
-0.67 
-0.64 
-0.56 
-0.49 
-0.46 
-0.42 
-0.38 
-0.42 

-0.61 

INC 
I dcg 

0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

INTERPRETED 
SOIL TYPE 

sand 
s8d 
S n d  

und 
Md t o  s i l t y  und 

Sand 
s8nd 
und 
und 
und 
Sand 
S w d  

S m d  t o  s i l t y  S u d  

s i l t y  und t o  s i l t  
s i l t y  sand t o  undy s i l t  
s i l t y  sand t o  undy s i l t  
S m d y  s i l t  t o  c 1 . m  s i l t  
c l a m  s i l t  t o  s i l t y  clay 
clayey s i  l t  to  s i  l ty  clay 

0.5 very s t i f f  f i ne  grained (*I 
0.5 very s t i f f  f ine grained (.I 
0.4 very s t i f f  f i ne  grained (*I 
0.4 wry s t i f f  f i n e  grained (*I 

0.4 sand t o  s i l t y  und 
0.7 und 

0.7 s i l t y  ssd t o  undy  s i l t  
0.7 s i l t y  sand t o  .udy s i l t  
0.7 s i l t y  sand t o  rmdy s i l t  
0.7 s i l t y  und t o  undy s i l t  
0.8 clayey s i l t  t o  s i l t y  clay 
0.8 clayey S i l t  t o  s i l t y  clay 
0.8 s i l t y  clay t o  C1.y 
0.8 s i l t y  clay t o  clay 
0.8 s i l t y  clay t o  clay 
0.7 s i l t y  clay t o  clay 
0.7 clayey s i l t  t o  s i l t y  clay 
0.7 clayey s i l t  t o  s i l t y  clay 
0.7 c l a m  s i l t  t o  s i l t y  clay 
0.6 clayey s i l t  t o  s i l t y  clay 
0.5 c l a w  s i l t  t o  s i l t y  clay 
0.5 c l a m  s i l t  t o  si l ty  clay 
0.1 c l a w  s i l t  t o  s i l t y  clay 
0.4 clayey s i l t  t o  silty clay 
0.3 c l a m  s i l t  t o  sikty clay 
0.3 clayey s i l t  t o  s i l t y  clay 
0.3 c l a m  s i l t  to s i l t y  clay 
0.3 clayey s i l t  t o  s i l t y  clay 
0.3 c l a m  s i l t  t o  s i l t y  clay 

0.4 Sand t O  C l a m  Und (*I 

0.7 Sand t o  S i l t y  S d  

N 
SPT 

28 
39 
39 
37 
37 
33 
36 
34 
37 
40 
U 
34 
22 
11 
10 
13 
19 
36 
u 

106 
107 
118 
1% 
A 
56 
45 
57 
57 
64 
47 
32 
17 
16 
20 

18 
18 
15 
17 
17 
17 
16 
15 
15 
16 
17 
17 
18 
17 
16 

i a  

.-il interpretation reference: Robertson L culp.nclla-1983, brsed WI 60% hatwaer eff ic iency ud .15 m s l id ing data average 



DEPTH DEPTH TIP 
meters fnt Oc ksc 

8.10 26.6 
8.15 26.7 
8.20 26.9 
8.25 27.1 
8.30 27.2 

. 8.35 27.4 
8.40 27.6 
8.45 27.7 
8.50 27.9 

8.60 28.2 
8.65 28.4 
8.70 20.5 
8.75 28.7 
8.80 28.9 

8.55 28.1 

8.65 29.0 
8.90 29.2 
8.95 29.4 
9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.20 30.2 
9.25 30.3 
9.30 30.5 
9.35 30.7 
9.40 30.8 
9.45 31.0 
9.50 31.2 
9.55 31.3 
9.60 31.5 
9.65 31.7 
9.70 31.8 
9.75 32.0 
9.80 32.2 
9.85 32.3 
9.90 32.5 
9.95 32.6 

10.00 32.8 
10.05 33.0 
10.10 33.1 
10.15 33.3 
10.20 33.5 
10.25 33.6 
10.30 33.8 
10.35 U.0 
10.40 U.1 
10.45 U.3 
10.50 3.4 
10.55 34.6 

30.5 
29.0 
29.8 
28.0 

34 .3 
3 . 0  
32.2 
31.7 

25 .4 
25.1 
22.9 
22.3 
21.6 
19.1 
18.9 
20.5 
25.1 
24.5 
24.3 
24.1 
25 -6 
28.4 
25.5 
29.2 
31.1 
28.8 
33.1 
23.2 
23.3 
26.1 
28.1 
29.5 
29.8 
32.5 
33.1 
32.2 
30.3 
31.1 
31 .B 
31.0 
32.8 
33.1 
30.1 
31.3 
33 .I 
32.7 
32.0 
30.5 

31 .a 

29.8 

FR I CTION 
Fs ktc  

1 .OS3 
1 .la 
1.169 
1 . a 5  
1.306 
1.362 
1 . s o  
1.245. 
1.198 
1.123 
1 .OS6 
1 .w 
1.014 
0.&7 
0.Ml 
0 . 8 1  
0.156 
0.900 
0.996 
1 .OS6 
0 -981 
0.952 
0 -953 
0.967 
1 .OE 
1.128 
1 . m  
1.235 
1.119 
1 .ooo 
1 .O25 
1.260 
1.499 
1 .542 
1.717 
1.819 
1 .a73 
1 A19 
1.653 
1.544 
1.680 
1.398 
1 .a5 
1.122 
1.122 
1.201 
1.31 1 
1.300 
1.259 
1.202 

FR RATIO PORE p~ P P RATIO 
Fs/Pc f 

3 . u  
3.89 
3.92 
4.U) 
4.11 
3.97 

2.91 
3 .a6 
3.78 
3.77 
4.15 
4.23 
4.44 
3.79 
3.81 
4.34 
4.01 
4 .uI 
3.96 
4.32 
4.04 
3.94 
3.72 
3.40 
4.22 
3.87 
5.77 
4.29 
3.38 
4.31 
4.40 
4 . s  
5.33 
5 -24 
5.n 
5.60 
5 -65 
5.65 
5.45 
4.92 
5.21) 
4.52 
3.77 
3.39 
3.73 
3 .81 
3-88 
3.98 
3.94 
3.94 

Pu ksc 

4 - 1 1  
-0.10 
-0.10 
-0.10 
-0.10 
-0.09 
-0.09 
-0.09 
-0.08 
-0.08 
-0.09 
-0.09 
-0.08 
-0.07 
-0.07 
-0.07 
-0.07 
-0.06 
-0.05 
-0.03 
-0.03 
-0.02 
-0.02 
-0.01 
-0.01 
0.01 
0.01 
0.01 
0.03 
0.W 
0.04 
0.07 
0.07 
0.08 
0.08 
0.13 
0.14 
0.15 
0.15 
0.16 
0.17 
0.17 
0.17 
0.19 
0.21 
0.22 
0.27 
0.28 
0.29 
0.29 

PU/OC x 

-0.36 
-0.35 
-0.33 
-0.35 
-0.31 
-0.27 
-0.26 
-0.26 
-0.26 
-0.20 
-0.33 
-0.34 
-0.37 
-0.33 
-0.31 
-0.36 
-0.37 
-0.32 
-0.18 
-0.13 
-0.11 
-0.08 
-0.06 
-0.05 
-0.03 
0.03 
0.04 
0.05 
0.08 
0.16 
0.18 
0 -25 
0.25 
0.27 
0.28 
0.41 
0.43 
0.47 
0 .so 
0.51 
0.53 
0.56 
0.53 
0.57 
0.70 
0.70 
0.80 
0.86 
0.91 
0 .% 

INC 
I deg 

0.3 
0 -3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.2 
0 .2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

INTERPRETEO 
SOIL TYPE 

clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 

s i l t y  clay to clay 
s i l t y  ctay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
claywy s i l t  t o  s i l t y  clay 

s i l t y  clay KO clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay to clay 
s i l t y  clay to clay 
s i l t y  clay KO clay 
s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

c t a m  s i l t  t o  s i l t y  clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 

8 i l t y  C1.Y KO Clay 

8iLty Clay KO Clay 

Clay 
Clay 
clay 
clay 
clay 
clay 
clay 
clay 

clay 
clay 

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  KO s i l t y  clay 
c l a m  s i l t  KO s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay to clay 

Clay 

S i l t y  Clay to Clay 

C t W W  S i l t  KO 8 i t t y  Clay 

W 

SPT 

15 
15 
19 
20 
21 
22 
17 
16 
16 
19 
18 
16 
16 
15 
14 
13 
13 
14 
16 
16 
16 
16 
13 
18 
18 
19 
20 
16 
19 
18 
24 
26 
28 
29 
31 
32 ' 

33 
32 
31 
31 
31 
21 
16 
16 
16 
16 
16 
16 
21 
20 

i l  interpretation reference: Robertson & Caapmdta-1983, bred an 40% h-r efficiency and .I5 m sl iding data average 



PAGE 5 

DEPTH DEPTH 

meters f e r  

10.60 34.8 
10.65 U.9 

~ ' .  1o.m 35.1 
10.75 35.3 
10.m 35.4 
10.115 35.6 

10.95 35.9 
11.00 36.1 
11.05 36.3 
11-10 36.4 
11.15 36.6 
11.20 36.7 
11.25 36.9 
11.30 37.1 
11.35 37.2 
11.40 37.4 
11.45 37.6 
11-50 37.7 
11.55 37.9 

10.90 35.8 

11.60 38.1 
11.65 38.2 

11.75 38.5 
11.70 38.4 

11.80 38.7 
11.85 38.9 
11.90 39.0 
11.95 39.2 
12.00 39.L 
12.05 39.5 
12.10 39.7 
12.1s 39.9 
12.20 40.0 
12-25 40.2 
12.30 40.1 
12.35 40.5 
12.40 40.7 
12.45 40.8 
12.50 41.0 
12.55 41.2 
12.60 41.3 
12.65 41.5 
12.70 41.7 
12.75 41.0 
12.80 42.0 
12.85 42.2 
12.90 42.3 
12.95 42.5 
13.00 42.7 
13.05 42.8 

T I P  

Oc ksc 

29.3 
27.2 
26.8 
26.7 
24.5 
f3.8 
16.1 
22.2 
21 .2 
20.5 
19.5 
20.4 
42.7 
49.7 
74.8 
38.8 
24.8 
2s .a 

2s .a 
29.8 

35 .a 

20.9 
31.7 

3s .5 

38.2 
49.8 
43.4 
37.6 

23.5 
22.3 
23.5 
22.9 
22.5 
21 .2 
19.0 
19.2 
23.9 
22.0 
20.9 
37.1 
57.0 
29.9 

82.2 
243.5 
299.9 
359.7 

253 -4 

30.8 

38.0 

248.9 

FR I Cl ION 
Fs ksc 

1.152 
1.114 
0.973 
0.919 
0.615 
0.920 
0.933 
0.891 
0.766 
0.6fB 
1 .w 
O.LO5 
2.099 
1.918 
0.875 
0.657 
0 .48  
O.&O 
0.765 

1.088 
o .a09 

1.380 
1.490 
1 .us 
1.325 
1 SO3 
1.526 
0.761 
0.834 
1.006 
1 .OM 
1.083 
1.112 
1.152 
0 .BO9 
0.m 
0.785 
0.889 
0.840 
1.533 
2.012 
0.384 
2 . m  
4.017 
6 -549 
4.512 
3.567 
2 . 4 5  
2.486 
3.189 

FR RATIO 
Fs/Pc Z 

3.93 
4.10 
3.63 
3.&5 
2.51 
3 . a  

-5.81 
4.04 
3 .a 
3.30 
5.58 
1.99 
4.91 
3.86 

.1.17 
1.69 
1.80 
3.25 
3.67 
2.56 
4.21 
4.63 
4.20 
3.76 
3.L7 
3.02 
3.52 
2.02 

4.27 
4.82 
4.61 
4.86 
5.11 
3 -82 
4.1'1 
4.08 
3.72 
3.83 
7.u 
5.42 
0.67 
9.27 

10.58 
7.w 
1 .a5 
1.19 
0.68 
1 .oo 
1.26 

2.70 

PORE PR 
Pu ksc 

0.30 
0 .so 
0 3 0  
0.31 
0 .n 
0 .a 
0.U 

I 0.3s 
0.35 
0.36 
0.38 
0.39 
0.4 
0.62 
0.63 
0.R 
0.68 
0.63 
0.57 
0.61 
0.63 
0.67 
0.70 
0.72 
0.75 

0.82 
0.77 
0.75 
0.75 
0.74 
0.V 
0 .V  
0.77 
0.77 
0.78 
0.80 
0 .a3 
0.U 
0.pc 
1 .or 
1-03 
1.02 
1.22 
1.29 
0.41 
0.59 
0.37 
0.36 

o .ai 

0.38 

P P RATIO 
PU/QC I 

1 .a3 
1.12 
1.13 
1.16 
1 .% 
1.38 
2.10 

1.66 
1 .?4 
1 .pc 
1 A 9  
1.13 
1.25 
0 .115 
1 .a5 
2.73 
2.42 
2.75 
1.92 
2.4s 
2.24 
1.99 
2.02 
1.98 
1.62 

1 s a  

1 .a9 
2.05 
2.45 
3.17 
3 -33 
3.27 

3.42 
3.u 
4.13 
4.19 
3.47 
3.83 
4.51 
2.73 
1.80 
3.L2 
3.22 
1.57 
0.17 
0.20 
0.10 
0.14 
0.15 

3.38 

1 Nt 
I deg 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

lNTERPRETED 
SOIL TYPE 

s i l t y  clay to clay 
s i l t y  clay to clay 

c 1 . m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c 1 . m  s i l t  to s i l t y  clay 

s i l t y  Clay t o  clay 
clay 
clay 

s i l t y  clay to clay 
s i l t y  clay t o  clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
.udy s i l t  t o  c l a m  s i l t  
undy s i l t  t o  c l a m  s i l t  
s i l t y  s a d  t o  .udy s i l t  

s i l t  t o  c l a m  s i l t  
c l a m  s i l t  t o  s i l t y  clay 
clayey s i  lt to s i  L t y  clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay to clay 
s i l t y  clay to clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  a i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
.udy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 

clay 
clay 
clay 

Clay 

Clay 
s i l t y  clay to clay 
s i l t y  clay to clay 
s i l t y  clay to clay 

clay 
c Lay 

c l a m  s i l t  t o  s i l t y  clay 
s i l t y  c1.y t o  clay 

clay 
clay 

wfy s t i f f  f i rm grained ( 0 )  

0.2 s i l t y  sand t o  undy s i l t  
0.2 S u d  

0.3 .ud 
0.2 r8nd 
0.2 Sand 

N 

SPT 

19 
19 
13 
13 
13 
14 
21 
20 
14 

14 
13 
ia 
19 
22 
22 
15 
12 
12 
13 
13 
15 
20 
22 
18 
21 
22 
17 
15 
12 
17 
23 
23 
23 
22 
21 
13 
14 
14 
22 
27 
19 
28 
42 
50 

121 
to 
60 
61 
57 
so 

il interpretation reference: Robertson & Ca~paneLlr-1983, based on 60% h m r  eff ic iency and .15 PI s l iding data average 



DEPTH DEPTH 
meters feet 

13.10 43.0 
13.15 43.1 
13.20 43.3 
13.25 43.5 
13.30 43.6 
13.35 43.8 
13.40 44.0 
13.45 U.1 
13.50 U . 3  
13.55 44.5 

..- 
TIP 

ac ksc 

247.6 
276.8 
365.3 
608.9 
666.2 
336.6 
202.7 
251.0 
f93.6 
188.8 

FR I CTI W 

Fs ksc 

3.991 
3.1158 
2.662 
4.029 
4.027 
3.715 
2.691 
1.666 

? 
? 

FR RATIO 
Fs/Oc X 

1 A1 
1.39 
0.73 
0.66 
0.M 

. 1.10 
-1 -33 
0.66 

? 
? 

PORE PR P P RATIO 
Pw ksc Pw/Pc ‘c 

0.10 0.16 
0.10 0.15 
0.50 0.14 
0.51 0.08 
0 . u  0.07 
0 .n 0.11 
0.65 0.32 
0.U 0.25 
0.58 0.30 
0.50 0.27 

INC 
I deg 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

INTERPRETED U 
SOIL TYPE SPT 

urd t o  s i l t y  rand 65 
S.nd 59 

gnvel ly  sand to sand 70 
gravelly und to sand 91 
gravelly smd t o  und 90 
a r m l l y  und t o  s u d  67 

S d  53 
? ? 
? ? 
? ? 

Soil interpretation reference: Robertson L kap.nrtt8-1983, bred 0n 60% h m r  e f f i c i w  a d  .15 m sliding data average 
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SOUNOING DATA IN FILE CPT668 03-09-98 1232 

PERATOR : GJV-LHH LOCATION : CPTU-Ol-W3lb3 

CONE ID : 4-CHANNEL JOE NO. : 1507-000 

. E.  YRIGHT, INC. 
916 Springd8Le Or . ,  Exton, PI 19361 

DEPTH DEPTH TIP FRICTIO)( 
meters f e r  Oc ksc 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
0.85 2.9 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.L 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 

1 . 4  4.6 

1.45 4.8 
1.50 4.9 

1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

9.4 
8.6 
14.0 
17.0 
20.9 
22.1 
23.5 
35.6 
28.8 
15.9 
13.8 
16.3 
14.8 
14.9 
15.8 
19.7 
16.k 
12.9 
11.4 
15.0 
14.6 
14.3 
18.9 
26.8 
27.5 
24.8 
16.7 
12.2 
9.3 
6.3 
6.3 
6.2 
6.6 
6.4 
6.4 
7.9 
7.6 
9.5 
9.7 
7.8 

fs ksc 

0.140 
0.200 
0.230 
0.350 
0.420 
0 . W  
0.l50 
0.480 
0.650 
0.660 
0.700 
0.650 
0.600 
0.490 
0.540 
0.580 
0 -560 
0.520 
0 -380 
0.310 
0 . s o  
0.460 
0.570 
0.580 
0.520 
0.520 
0.360 
0.170 
0.020 
0.030 
0.060 
0.040 
0.030 
0.000 
0.050 
0.130 
0.160 
0.170 
0.180 
0.190 

FR RATIO PORE PR 
FsLPc X 

1 .a 
2.31 
1.65 
2.00 
2.01 
2.08 
1.92 
1.35 
2.25 
4.14 
5.09 
3.99 
4.06 
3.30 
3.42 
2.95 
3.42 
4.03 
3 -32 
2.07 
2.34 
3 .u 
3.02 
2.17 
1.89 
2.10 
2.15 
1.39 
0.22 
0.48 
0.95 
0.U 
0.45 
0.00 
0.78 
1 .a 
2.11 
1.79 
1.86 
2.43 

Pw ksc 

0.00 
-0.07 
-0.41 
-0.47 
-0.49 
-0.43 
-0.39 
-0.34 
-0.58 
-0.68 
-0.59 
-0.56 
-0.56 
-0.53 
-0.50 
-0.49 
-0.54 
-0.49 
-0.49 
-0.47 
4.u 
-0.U 
-0.43 
-0.43 
-0.44 
-0.U 
-0.U 
-0.43 
-0.43 
-0.42 
-0.41 
-0.40 
-0.40 
-0.38 
-0.37 
-0.37 
-0.37 
-0.32 
-0.32 
-0.32 

I ut 
Idcg  

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 

INTERPRETED 
UIIL TYPE 

clayey s i l t  to s i l t y  
clayey s i l t  t o  s i l t y  
clayey s i l t  t o  s i l t y  
sandy s i l t  to c l r y y  
s8dy s i l t  to c l a m  
sandy s i l t  to C k . m  

smty s i l t  to c l a m  
sandy s i l t  t o  el- 
clayey s i l t  t o  s i l t y  

clay 
Clay 

? 

clay 

clay 
s i l t  
s i  lt  

s i  lt 
s i  Lt 
s i  l t  
clay 

Clay 

s i l t y  clay to  clay 
s i l t y  ctay to clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 

s i  L t y  clay to clay 
s i l t y  clay to  clay 
s i l t y  clay to clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 
c l a w  s i l t  to s i t t y  clay 
sandy s i  t t  t o  ctayey s i  L t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  c lay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sensitive f i n e  grained 
sensitive f ine grained 
sensitive f ine grained 
sensitivc f ine grained 
sensitive f ine g n i n d  
sensitive f ine grained 

c l a w  s i l t  to s i l t y  clay 
clwey s i l t  t o  s fk ty  cin, 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 

s i l t y  c lay to clay 

N 
SPT 

? 

5 
7 
9 
8 
9 

11 
12 
11 
10 
15 
15 
10 
10 
8 
9 

11 
9 
9 
7 
7 
8 

10 
10 
11 
9 
9 
6 
5 
4 
3 
3 
3 
3 
3 
4 
4 
4 
5 
5 

i o i  \ interpretation reference: Robertson P CampndLa-1983, bud on box h n r  efficiency 8nd .15 m s l id ing data average 



CPT668 : C P T U - O l - W l b 3  : 03-09-98 12:32 

qEPTH DEPTH 
a t e r t  feet 

2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 
2.45 X.0 
2.50 8.2 
2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 

- _  4.25 13.9 
4.30 14.1 
4.35 14.3 

.. 

TIP 
Qc ksc 

6.6 
4.8 
7.8 

11.9 
16.0 
14.8 
17.0 
19.5 
18.6 
19.0 
15.6 
13.2 
16.4 
16.5 
17.5 
18.6 
19.7 
30.2 
33.1 
30.0 
30.2 
31 .4 
3L.5 
29.9 
25.8 
33.0 
32.3 
28.8 
21.1 
18.0 
16.8 
19.3 
22.9 
22.3 
19.6 
23.3 
23.3 
22.7 
24.2 
32.0 
46.5 

117.4 
285.6 
467.0 
583.5 
619.8 
380.7 

FR I CTIN 
Fs ksc 

0.130 
0.090 
0.160 
0 -390 
0.690 
0.540 
0.610 
0.610 
0.750 
0.750 
0.610 
0.640 
0.630 
0.630 
0.560 
0.630 
0.680 
0.840 
0.890 
0 -880 
0.880 
0.950 
0 -820 
0.790 
0.810 
0.840 
0 -860 
0.750 
0.620 
0.480 
0.480 
0.400 
0.400 
0.310 
0.310 
0.280 
0.260 
0.200 
0.130 
0.660 
1 -090 
1 A30 
1.460 
2.170 
2.RO 

? 
? 

FR RATIO 
Fs/Qc X 

1.97 
1.88 
2.05 
3.27 
3.06 
3.65 

-3.60 
3.13 
4.02 
3.96 
3.97 
4 .as 
3.113 
3.81 
3.19 
3.38 
3 -46 
2.78 
2.69 
2.93 
2.91 
3.02 
2.38 
2.61 
3.15 
2.55 
2.66 
2.61 
2.94 
2.66 
2.M 
2.07 
1.74 
1.39 
1.58 
1.20 
1.11 
0.88 
0.54 
2.06 
2% 
1 .u 
0.51 
0.46 
0.47 

? 
? 

PAGE 2 

PORE PR 
Pw ksc 

-0.33 
-0 .s 
-0.30 
-0.27 
-0.26 
-0.33 
-0.39 
-0.61 
-0.39 
-0 .s 
-0.31 
-0.28 
-0.26 
-0.B 
-0.22 
-0.19 
-0.17 
-0.14 
-0.15 
-0.13 
-0.12 
-0.09 
-0.09 
-0.06 
-0.05 
-0.04 
-0.W 
-0.06 
-0.04 
-0.05 
-0.01 
0.W 
0.06 
0.06 
0.09 
0.07 
0.08 
0.15 
0.21 
0.29 
0.42 
0.43 
0.21 
0.18 
0.10 
0.31 
0.21 

I U t  

I deg 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

INTERPRETED 
SOIL TYPE 

s i l t y  clay to  clay 
s i  t ty  clay to clay 
s i  t ty  clay to  clay 
s i  t t y  clay to  clay 
s i l t y  clay t o  clay 
s i  t ry clay to  clay 
s i l t y  clay to clay 
s i l t y  clay to  clay 
s i l t y  clay to  clay 
s i l t y  clay to  clay 

clay 
clay 
clay 

s i l t y  clay to  clay 
s i l t y  clay to  clay 

clayey s i l t  to  s i l t y  clay 
clayey s i  lt to  s i  l t y  clay 
c l a w  s i l t  to  s i l t y  clay 
sandy s i l t  to  clayey s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  to  s i l t y  clay 
sandy s i l t  to clayey s i l t  
s a w  s i l t  t o  clayey s i l t  
s a d y  s i l t  to  clayey s i l t  
sardy s i l i  to clayey s i l t  
s a d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a w  s i l t  to s i l t y  clay 
c l a w  s i l t  to s i l t y  clay 
suay s i l t  to  clayey s i l t  
sardy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  

sandy s i l t  t o  clayey s i l t  
sandy s i l t  to clayey s i l t  
s i l t y  und to sandy s i l t  

S u d  

sand 
Oravclly und t o  und 

S i l t y  t O  S a w  S i l t  

? 
? 
? 

N 

SPT 

4 
4 
5 
8 
9 

11 
11 
12 
13 
12 
16 
15 
15 
11 
12 
9 

11 
14 
12 
12 
15 
13 
13 
12 
12 
12 
13 
14 
11 
9 
9 

10 
9 
9 
9 
9 
9 
8 

11 
14 
22 
30 
58 
74 

? 

? 
? 

Sail interpretation reference: Robertson L Campa~LLa-1983, based on 60% haunter r f f i c i m r y  and .15 rn s l id ing  data avcrrge 



- .. ... 
Y

 

c
 
n
 

... .. 

0
 

0
 

9
 

-i 

0
 

0
,
 

F
J

i
 

0
 

z 
8 N

 
8 (D

 

0
 
0
 

B
 

0
 

8
 

0
 

2
 

2
 



SOUNDING DATA IN FILE CPT669 03-09-98 13:42 

LOCATION : VTU-01-a ib3A SERATOR : GJV-LMM 

E ID : 4-CHANNEL JOB NO. : 1507-000 

. E. U R I G H T ,  INC. 
916 Springdale Or., Exton, Pa 19341 

DEPTH DEPTH 
meters feet 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
0 2 5  2.8 
0.90 3.0 
0.95 3.1 
1-00 3.3 
1.0s 3.4 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1.LO 4.6 
1.45 4.8 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

TIP 
Oc ksc 

9.1 
12.8 
24.9 
26.7 
26.1 
25 .4 
27.1 
26.2 
21.6 
12.5 
10.2 
14.3 
32.1 
42.7 
31.5 
25.5 
28.3 
26.1 
17.6 
19.1 
18.9 
17.5 
36.1 
41 .8 
46.2 
40 .3 
41.4 
37.9 
32.5 
28.6 
24.1 
15.6 
13.6 
10.1 
8.0 
7.1 
6.8 
7.0 
6.7 
6.2 

FRICTIeW 
Fs ksc 

0.250 
0.260 
0.350 
0.380 
0.540 
0.540 
0.590 
0.600 
0.540 
0.450 
0.520 
0.560 
0.750 
0.930 
0.960 
0 -690 
0.650 
0.570 
0 .uo 
0.460 
0.440 
0.580 
0.710 
0 .a40 
0.840 
0.800 
0.730 
0.700 
0.530 
0.470 
0.480 
0.450 
0.370 
0.310 
0.260 
0.240 
0.250 

0.200 
0.270 

0.270 

FR. RATIO 
FsLOc 2; 

2.74 
2.03 
1.41 
1 A 2  
2.07 
2.13 
2.18 
2.29 
2.50 
3.60 
5.11 
3.93 
2.34 
2.18 
3.05 
2.71 
2.30 
2.18 
2.62 
2.40 
2.33 
3.31 
1 .% 
2.01 
1 .a2 
1.99 
1.76 
1.85 
1.63 
1 .64 
1.99 
2.88 
2.73 
3.06 
3.25 
3 -36 
3.68 
3.85 
4.18 
L -34 

PORE PR 
Pw ksc 

-0.19 
0.12 
-0.23 
-0.64 
-0.65 
-0.61 
-0.59 
-0.G 
-0.65 
-0.65 
-0.64 
-0.64 
-0.62 
-0.63 
-0.63 
-0.62 
-0.62 
-0.59 
-0.58 
-0.58 
-0.57 
-0.56 
-0.56 
-0.56 
-0.56 
-0.55 
-0.55 
-0.56 
-0.55 
-0.55 
-0.55 
-0.55 
-0.55 
-0.54 
-0.54 
-0.54 
-0.54 
-0.47 
-0.47 
-0.47 

I NC 
I des 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I UIERPRETED 
SOIL TYPE 

? 
c l a m  s i l t  t o  s i l t y  clay 
sandy s i l t  t o  c l a m  s i l t  
sady s i l t  t o  clayey s i l t  
undy s i l t  t o  clayey s i l t  
undy s i l t  t o  clayey s i l t  
undy s i l t  t o  clayey s i l t  
undy s i l t  t o  c l a m  s i l t  
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
sandy s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s w  s i l t  t o  clayey s i  L t  

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

c l a m  s i l t  t o  s i l t y  clay 
sandy s i l t  t o  c l a m  s i l t  
randy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
randy s i l t  t o  e l m  s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s a w  s i l t  to clayey s i  L t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
clay 
clay 
clay 
clay 

Clay 

clayey s i l t  t o  s i l t y  clay 

Clay 
Clay 

N 
SPT 

? 
8 
9 

10 
10 
10 
10 
10 
10 
10 
12 
9 
12 
14 
13 
11 
11 
10 
10 
9 
9 
10 
13 
17 
17 
17 
16 
15 
13 
11 
9 
9 
7 
7 
8 
7 
7 
7 
7 
6 

interpretation reference: Robertson L C-eLLa-1983, based m 60% hunner efficiency ud .15 a s l id ing data average 
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DEPTH DEPTH TIP 
meters feet Oc ksc 

2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 

. 2.30 7.5 
2.35 7.7 
2.40 7.9 
2.45 8.0 
2.50 8.2 
2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.6 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4-05 13.3 
4.10 13.5 
L.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
6.35 14.3 
4.60 14.4 
4.45 14.6 
4.50 14.8 

6.0 
6.9 
8.0 
7.6 
7.2 
7.4 
6.6 
6.0 
5.9 
5.4 
8.3 
9.9 
22.4 
26.3 
24.5 
32.5 
30.5 
41.6 
38.2 
37.7 
32.0 
32.7 
37.6 
35.7 
35.3 
36.3 
36.2 
33.8 
31.9 
33.0 
U.1 
35.3 
36.4 
35.8 
39.6 
39.3 
41.7 
50.0 
66.7 
74.2 
101.7 

127.3 
285.4 
331 -2 
491.6 
583.8 
676.3 
893.2 
922.9 

ia5.a 

FRICTION FR RATIO PORE PR 
Fs ksc 

0.290 
0.310 
0.360 
0.350 
0.330 
0.310 
0.310 
0 -300 
0.260 
0.230 
0,260 
0.390 
0.420 
0.400 
0.550 
0.790 
1 .ooo 
1 .os0 
1.250 
1.150 
1.050 
1.140 
1.170 
1 .a20 
0.980 
0.860 
0.710 
0.620 
0 -670 
0.750 
0.80 
0 -800 
0.750 
0.760 
1.020 
1 .080 
0.760 
0.820 
0.950 
2.310 
0.840 
1.790 
3.380 
4.110 
4 .020 
3.750 
4.060 
4.470 
5 -900 
6.950 

Fr/Oc f ;  

4 .82 
4.49 
4.48 
4 -60 
4.61 
4.21 
A.67 
4.90 
4.38 
4.27 
3.15 
3.96 
1.88 
1.52 
2.24 
2.43 
3.28 
2.52 
3.28 
3.05 
3.28 
3 -49 
3.11 
2.85 
2-78 
2 -37 
1.96 
1 .a 
2.10 
2.28 
2.43 
2.27 
2.06 
2.12 
2.57 
2.74 
1.82 
1 .&I 

1.42 
3.11 
0.03 
0.W 
2.65 
1-44 
1.21 
0.76 
0.70 
0.66 
0.66 
0.75 

Pu ksc 

-0.46 
-0.16 
-0.4s 
-0.45 
-0.45 
-0.4s 
-0.44 
4.U 
-0.44 
-0.43 
-0.43 
-0.43 
-0.41 
-0.38 
-0.36 
-0.U 
-0 .a 
-0.25 
-0.23 
-0.21 
-0.19 
-0.18 
-0.17 
-0.16 
-0.13 
-0.12 
-0.11 
-0.10 
-0.09 
-0.07 
-0.05 
-0.04 
-0.02 
0.01 
0.04 
0.05 
0.25 
0.36 
0 . 6  
0.72 
0.76 
0.61 
0.72 
0 . u  
-0.39 
-0.34 
-0.41 
-0.38 
-0.14 
-0.08 

I NC 
1 de9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.Q 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

clay 
cloy 
clay 
clay 

clay 
clay 
clay 

clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
s a d y  s i l t  t o  clayey s i l t  
sa&y s i l t  KO c l a m  s i l t  
c l a m  s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  KO s i l t y  clay 
clayey s i l t  t o  silty clay 
samy s i l t  KO clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to c l a m  s i l t  
ssdy s i l t  t o  clayey s i l t  
s a d y  s i l t  t o  clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  t o  c l a m  S i l t  

sa& s i l t  to clayey s i l t  
s u d y  s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s- s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to cLavcy s i l t  
sandy s i l t  to clayey silt 
silty s u d  t o  sandy s i l t  
s i l t y  sand t o  randy s i l t  
s i l t y  sand t o  sandy s i l t  

Clay 

Clay 

Clay 

S u d  to s i l t y  Und 
t o  s i l t y  sand 

Sand KO s i l t y  s u d  
rand t o  s i l t y  s u d  

S u d  

gravelly sand t o  sand 
gravelly sand t o  s u d  
gravelly sand t o  s v d  
gravelly sand t o  rand 
gravelly rud t o  sand 

N 
SPT 

6 
7 
8 
8 
7 
7 
7 
6 
6 
7 
8 
7 
10 
10 
11 
12 
14 
18 
16 
18 
17 
17 
18 
14 
14 

14 
11 
14 
13 
13 
11 
14 
14 
15 
15 
16 
17 
18 
21 
27 
30 
35 
50 
42 
74 
78 
97 
120 
138 
150 

i l  interpretation reference: Robertson k CuIpmnella-1983, based on box hamner efficiency ud -15 m sl iding data awrrge 
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'FPTH DEPTH T I P  

.ten feet Pc ksc 

4.55 14.9 
4.60 15.1 
4.65 15.3 
4.10 15.4 
4.75 15.6 
4.80 15.7 
4.6 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.45 17.9 
5-50 18.0 
5.55 18.2 
5.60 18.4 
5.65 18.5 

5.75 18.9 
5.80 19.0 
5.85 19.2 
5.90 19.L 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.8 
6-40 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 

5.70 18.7 

6.65 21.8 
6.70 22.0 

- 6.75 22.1 
6.80 22.3 
6.85 22.5 
6.90 22.6 
6.95 22.8 
7.00 23.0 

a91 .a 
756.0 
617.6 
557.5 
660.8 
401.7 
336.0 
26.6 
137.9 
75.1 
50.1 
6 . 8  
34.6 
36.8 
35 -3 
31.1 
34.1 
35.2 
33.4 
37.9 
32.3 
53.7 
77.2 
163.3 
160.3 
150.1 

269. 4 
173.7 
74.3 
52.7 
123.4 
248.8 
306.4 
349.2 
247.2 
97.6 
43.8 
27.2 
22.8 
19.1 
21 .2 
19.8 
19.4 
20.3 
20.6 
21.2 
23.5 
20.8 
23.3 

286.6 

FRICTION 
Fs ksc 

6.200 
5.290 
5 .%O 
4.020 
3.910 
2.280 
2.860 
3.790 
3.300 
1.670 
1.230 
1.080 
1 .ooo 
0.m 
0 . m  
0.590 
0.490 
0.550 
0.590 
0.540 
0.810 
3.000 
2.470 
2.260 
2.260 
4.820 
7.050 
7.450 
5.420 
3.090 
3.900 
4.970 
5.310 
5.710 
6.030 
5.540 
3.920 

1 .a0 
0.890 
0.020 

0.790 

0.820 
0.870 
0.990 
0.970 
0.980 
1.130 

2.820 

0.800 

o.aio 

FR R A T I O  

Fs/Oc z 

0..10 
0.10 
0 A2 
0.72 
0 .b 
0.57 

-0.115 
1.55 
2.39 
2.22 
2.45 
2.41 
2.89 
2.09 
2.04 
1.89 
1 .u 
1.56 
1.76 
1.43 
2.51 
5.59 
3.20 
1.38 
1.60 
3.21 
2.46 
2.76 
3.12 
5.24 
7.40 
4.03 
2.13 
1 .M 
1-73 
2.24 
4.02 
6.44 
4.52 
3.91 
4.29 
3.78 
4.00 
4.18 
4.05 
4 .a 
1.67 
4.13 
4.71 
4.86 

PORE PR 

Pw ksc 

0.00 
0.08 
0.02 
0.02 
0.02 
0.17 
0.06 
0.03 
0.05 
0.18 
0.32 
0.32 
0 3 5  
0.36 
0.36 
0.36 
0 -36 
0.36 
0.37 
0.37 
o .3a 
o .3a 
0.35 
0 -35 
-0.17 
-0.19 
-0.43 
-0.59 
-0.60 
-0.61 
-0.59 
-0.58 
-0.59 
-0.60 
-0.59 
-0.58 
-0.61 
-0.61 
-0.61 
-0.60 
-0.61 
-0.61 
-0.61 
-0.61 
-0.60 
-0.60 
-0.60 
-0.60 
-0.54 
-0.53 

I N t  

I deg 

INTERPRETED 
SOIL TYPE 

0.0 gravelly s u d  t o  Sand 
0.0 gravelly sad t o  sand 
0.0 gr8wlly md t o  und 
0.0 g r a n l l y  md t o  .nd 
0.0 gnvelly srnd t o  Und 
0.0 gravelly und t o  und 

0.0 s u d  t o  s i l t y  sand 
0.0 s i l t y  sad t o  sady s i l t  
0.0 s i l t y  sad t o  sardy s i l t  
0.0 sady s i l t  t o  clayey s i l t  
0.0 sady s i l t  t o  c 1 . m  s i l t  
0.0 undy s i l t  t o  e l a m  s i l t  
0.0 s a W  s i l t  t o  c l a m  s i l t  

0.0 sudV s i l t  t o  c l a m  s i l t  
0.0 sa&y s i l t  t o  clayey s i l t  
0.0 s a d y  s i l t  t o  clayey s i l t  
0.0 sandy s i  L t  t o  clayey s i  Lt 
0.0 sandy s i l t  t o  clayey s i l t  
0.0 c 1 . m  s i l t  t o  s i l t y  clay 
0.0 c l a m  s i l t  t o  s i l t y  clay 
0.0 s m  s i l t  t o  clayey s i l t  
0.0 s i l t y  und t o  undy s i l t  
0.0 s i l t y  und t o  undy s i l t  
0.0 s i l t y  s v d  t o  amy s i l t  
0.0 s i l t y  sand t o  sandy s i l t  
0.0 s i l t y  und t o  s u d y  s i l t  
0.0 sandy s i l t  t o  clayey s i  L t  
0.0 very s t i f f  f ine g r i i n d  c*) 

0.0 very s t i f f  f ine grained 
0.0 sandy s i l t  t o  clayey s i l t  
0.0 s i l t y  und t o  undy s i l t  
0.0 und to s i l t y  und 
0.0 sand to s i l t y  s u d  
0.0 s i l t y  sand t o  s a w  s i l t  
0.0 sandy s i l t  t o  clayey s i l t  
0.0 s i l t y  clay t o  clay 
0.0 clay 
0.0 s i l t y  clay t o  Clay 
0.0 s i l t y  clay t o  clay 
0.0 s i l t y  clay t o  clay 
0.0 s i l t y  clay t o  clay 
0.0 s i  L t y  clay to clay 
0.0 s i l t y  clay to  clay 
0.0 c l w  
0.0 s i l t y  clay t o  clay 
0.0 clay 
0.0 clay 
0.0 clay 

0.0 S8nd 

0.0 S a m  S i l t  t O  C l a m  S i l t  

N 

SPT 

113 
128 
109 
93 
79 
67 
65 
60 
51 
29 
23 
17 
15 
11 
14 
13 
13 
11 
14 
14 
21 
27 
39 
15 
53 
66 
78 
81 
69 
100 
a3 
57 
75 
75 
7s 
77 
52 
37 
31 
15 
14 
13 
13 
13 
13 
21 
15 
22 
23 
24 

Doit interpretation reference: Robertson L Campemlla-1983, based on 6oX h-r efficiency and .15 n s l i d ing  data average 



CPT669 : CPTU-01-86bk\\o3A: 03-09-98 13:42 PAGE 4 

DEPTH DEPTH TIP FRICTIO)( FR RATIO PORE PR 
meters feet ac ksc 

7.05 23.1 
7.10 23.3 
7.15 23.5 
7.20 23.6 
7.25 23.8 
7.30 23.9 
7.35 24.1 
7.40 24.3 
7.45 24.4 
7.50 24.6 
7.55 24.8 
7.60 24.9 
7.65 25.1 
7.70 25.3 
7.n 25.4 
7.80 25.6 
7.85 25.8 
7.90 25.9 
7.95 26.1 
8.00 26.2 
8.05 26.4 

8.15 26.7 
8.10 26.6 

8.20 26.9 
8.25 27.1 
8.30 27.2 
8.35 27.4 
8-40  27.6 
8.45 27.7 
8.50 27.9 
8.55 28.1 
8.60 28.2 
8-65 2 8 . ~  
8.70 28.5 
8.75 28.7 
8.80 28.9 
8.85 29.0 

8.90 29.2 
8.95 29.4 
9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.20 30.2 
9.25 30.3 
9.30 30.5 
9.35 30.7 
9 .40  30.8 
9.25 31.0 
9.50 31.2 

28.4 
29.7 
36.5 
Y.0 
29.5 
30.7 
32.3 
32.1 
31.4 
32.5 
36.1 

38.2 
40.1 
45.8 
cc .3 
u .2 
45.0 
45.6 
40.5 
35 -6 
29.1 
26.3 
24.6 
24.2 
2L.O 
23.9 
23.5 
24.3 
24.2 
23.8 
24.5 
23.2 
22.6 
22.7 
22.5 
23.4 
2L.9 

38.7 

2a.4 
29.1 
30.1 
28.8 
29.2 
28.9 
37.0 
36.1 
35.3 
35.8 
33.2 
40.7 

Fs ksc 

1.160 
1 3 0  
1.550 
1.560 
1 .w 
1.290 
1.300 
1 -350. 
1 .L60 
1 . n o  
1 . e o  
1 .a0 
1 .no 
1 s o  
1 .om 
2.290 

2 . n o  
2.580 
2.300 
1.870 
1 A90 
1.190 
1.100 
1 .(uo 
1.010 
0.980 
0.950 
0.930 
0.940 
0.960 
0.930 
0.890 
0.810 
0.770 
0.760 
0.840 
0.940 
1 .ooo 
1.030 
1 .os0 
1.020 
0.910 
0.910 
1.100 
1.210 
1 -240 
1.240 
1.270 
1 .so0 

2.670 

Wac x 

4.08 
4.52 
4.25 
4.59 
4.95 
4 -20 
-4. 02 
4.21 
4.66 
4.71 
4.49 
4 .% 
4.53 
4.59 
4.30 
5.17 
6.W 
6.07 
5.66 
5 .68  
5 -25 
5.12 
4.53 
4 . u  
4 -30 
4.22 
4.10 
4.05 
3.83 
3 -89 
4.03 
3.80 
3.83 
3.58 
3.39 
3 -39 
3.59 
3 . n  
3 -53 
3.54 
3.49 
3.54 
3.12 
3.14 
2.97 
3.35 
3.51 
3 . u  
3.83 
3.69 

Pw ksc 

-0.53 
-0.52 
-0.51 
-0.50 
-0.50 
-0.50 
-0.19 
-0.49 
-0.48 
-0.48 
-0.47 
-0.45 
-0.45 
-0.U 
- 0 . 4  
-0.U 
-0.13 
-0.43 
-0.40 
-0.39 
-0.39 
-0.39 
-0.39 - 0 -39 
-0.38 
- 0 -38 
-0.38 
-0.38 
-0.3a 
-0.38 
-0.37 
-0.36 
-0.35 
-0.35 
-0.35 
-0.35 
-0.34 
-0.34 
-0.30 
-0.29 
-0.29 
-0.28 
-0.27 
-0.26 
-0.26 
-0.25 
-0.24 
-0.23 
-0.22 
-0.21 

I NC 
I de9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 

INTERPRETED 
SOIL TYPE 

s i l t y  clay t o  clay 
s i l t y  stay t o  clay 
s i  L t y  clay t o  clay 
s i l t y  clav t o  clay 
s i l t y  stay t o  clay 
s i l t y  clay t o  ctw 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  c t y  t o  clay 
s i l t y  clay t o  clay 
s i  L t y  clay t o  clay 
s i l t y  ctay t o  clay 
s i l t y  clay t o  clav 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

clay 
clay 
clay 
clay 

clay 
clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
Si l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

clayay s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
C18Y.Y s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a w  s i l t  t o  s i l t y  clay 
etayay s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey silt t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clavtv s i l t  t o  silty clay 
c l a w  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a w  s i l t  t o  s i l t y  clay 

Clay 

Clay 

N 
SPT 

18 
21 
22 
22 
21 
21 
21 
21 
21 
22 
24 
23 
26 

29 
45 
u 
45 
u 
41 
35 
30 
27 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
11 
11 
11 
12 
13 
14 
15 
15 
15 
14 
16 
17 
18 
18 
17 
18 
19 

2a 

il interpretation reference: Robertson 6 CaqanelLa-1983, based on 6oX hamer efficiency and .15 m s l i d ing  data average 
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DEPTH DEPTH 
m r s  feet 

9.55 31.3 
9.60 31.5 
9.65 31.7 
9.70 31.8 
9.75 32.0 
9.80 32.2 
9.85 32.3 
9.90 32.5 
9.95 32.6 
10.00 32.8 
10.05 33.0 
10.10 33.1 
10.15 33.3 
10.20 33.5 
10.25 33.6 
10.30 33.8 
10.35 34.0 
10.40 3.1 
10.45 34.3 
10.50 34.4 
10.55 3L.b 

10.65 34.9 

1.75 35.3 
10.80 35.4 
10.85 35.6 
10.90 35.8 
10.95 35.9 
11.00 36.1 
11.05 36.3 
11.10 36.L 
11.15 36.6 
11.20 36.7 
11.25 36.9 
11.30 37.1 
11.35 37.2 
11.a 37.4 
11.65 37.6 
11.50 37.7 
11.55 37.9 
11.60 38.1 
11.65 38.2 
11.70 38.L 
11.7s 38.5 

10.60 3 . a  

10.70 35.1 

ii.ao 38.7 
ii.as 38.9 
11.90 39.0 
11.95 39.2 

?.OO 39.6 

T I P  

Oc ksc 

42.0 
39.7 
35 .4 
35.4 
41 .o 
50.2 
35 .2 
33.4 
30.3 
20.4 

29.7 
33.1 
29.3 
25.8 
24.8 
31 .4 
L1.7 

35.7 
33.8 
32.5 
32.4 
30.7 
30.4 
31 .O 
30.8 
30.2 
29.0 
29.2 
27.7 
25.0 
24.5 
23.7 
23.9 
24.3 
24.1 
24.4 
23.9 
23.8 
24.5 
24.0 
24.7 
24.9 
24.8 
23.7 
22.5 
21 .L 
21 .5 
21 .o 

30.8 

37.8 

FR I CTlON 
Fs ksc 

1.490 
1.340 
1.100 
1.130 
1.260 
1.240 
1.290 
1,210 
1.210 
1.130 
1.060 
1.190 
1.210 
1.070 
0.960 
0.970 
1.160 
1.260 
1.370 
1.220 
1.210 
1.250 
1.230 
1.170 
1.140 
1.160 
1.140 
1.140 
1.120 
1.030 
1.050 
1.030 
0.940 
0.890 
0.860 
0.850 
0.640 
0.830 
0.850 
0.810 
0.850 
0.860 

0 -870 
0.1160 
0.790 
0.740 
0.710 
0.710 
0.680 

0.890 

FR RATIO 
W P c  % 

3.55 
3 37 
3.10 
3.19 

2.47 
3.67 
3 -62 
4.00 
3.98 
3.u 
4.00 
3.65 
3.65 
3.R 
3.91 
3.69 
3.02 
3.62 
3.42 
3.58 
3.84 

3 .E1 
3.75 
3.15 
3.70 
3.78 
3.87 
3 .n 
3.73 
4.12 
3.84 
3.76 
3.60 
3.62 
3.49 
3-40 
3.48 
3 -40 
3.47 
3.58 
3.60 
3.50 
3.47 
3 .n 
3.30 
3 -32 
3.30 
3.24 

3.oa 

3.80 

PORE PR 
Pw ksc 

-0.20 
-0.17 
-0.16 
-0.15 
-0.13 
-0.13 
-0.12 
-0.12 
-0.05 
-0.04 
-0.03 
-0.03 
-0.02 
-0.01 
0.01 
0.02 
0.05 
0.08 
0.10 
0.11 
0.12 
0.12 
0.20 
0.22 
0.23 
0.24 
0 -25 
0.26 
0.26 
0.42 
0.42 
0.43 
0.4 
0.44 
0.45 
0.16 
0.47 
0.47 
0.49 
0.69 
0.50 
0.52 
0.59 
0.59 
0.60 
0.61 
0.61 
0.62 
0.80 
o.ao 

I NC 

I de9 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

I NTERPRETEO 
SOIL TYPE 

clayey s i l t  t o  s i l t y  clay 

clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
undy s i l t  t o  clayey s i l t  
s m  s i l t  t o  c k . m  s i l t  
clayey s i l t  t o  s i l t y  clay 
clyey s i l t  t o  s i l t y  clay 
e l m  s i l t  t o  s i l t y  clay 
c l . m  s i l t  to s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  to s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l w  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

clayey s i l t  t o  s i l t y  clay 
c l a m  s i  l t  t o  s i  Lty clay 
c l a m  s i  L t  t o  s i  lty clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i t t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
C L D ~ Y  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c h m  s i  t t  t o  s i  t t y  clay 
clavcy s i l t  t o  s i l t y  clay 
c l a m  s i  l t  to  s i  lty clay 
c l a w  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

C l a m  S i l t  t o  S i l t y  Clay 

C l a m  S i l t  t O  S i l t y  Clay 

c l a m  S i l t  t o  s i l t y  clay 

N 

SPT 

20 
20 
18 
19 
17 
17 
20 
16 
15 
15 
15 
16 
15 
15 
13 
14 
16 
18 
19 
18 
17 
16 
16 
16 
15 
15 
15 
15 
15 
14 
18 
17 
16 
16 
12 
f2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 

il interpretation reference: Robertson P canp.neLLa-1983, bared on 60% hmuaer efficiency and .15 m s l id ing data average 
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DEPTH DEPTH 

--merers feet 

12.05 39.5 
12.10 39.7 
12.15 39.9 
12 .to 40.0 
12.25 40.2 

' ' 12-30 40.4 
12.35 40.5 
12.40 40.7 
12.45 40.8 
12-50 41.0 
12.55 41.2 
12-60 41.3 
12.65 41.5 
12.70 41.7 
12.75 41.8 
12.80 42.0 
12.85 42.2 
12.90 42.3 
12.95 42.5 
13.00 42.7 

..- 

13.05 42.8 
13.10 43.0 
13.15 43.1 
13.20 43.3 
13.25 43.5 
13.30 43.6 
13.35 43.8 
13.40 U . 0  
13.45 44.1 
13.50 U . 3  
13.55 44.5  

13.60 44.6 
13.65 L4.8 

13.70 U.9 
13.75 45.1 
13.80 45.3 
13.85 45.4 
13.90 45.6 
13.95 45.8 
14.00 45.9 
14-05 46.1 
14-10 46.3 
14.15 46.4 
14.20 16.6 

.. 14.25 46.8 
14.30 46.9 
14.35 47.1 
14.40 47.2 
14.45 47.4 
14.50 47.6 

T I P  

ac ksc 

21.1 
21.2 
21.9 
21 .5 
22.2 
21.1 
19.8 
19.5 
18.8 
19.0 
21.2 
20.4 
20.0 
20.4 
19.4 
20.3 
22.5 
26.5 
27.8 
26.7 
25.5 
24.9 
23.8 
24 -2 
26.2 
25.7 
24.6 
21 .E 
21 .8 
20.0 
18.4 
18.4 
18.6 
18.4 
15.8 
17.0 
16.0 
17.1 
16.9 
18.1 
18.6 
17.2 
16.8 
17.6 
19.2 
18.3 
22.0 
16.1 
16.9 
19.5 

FRICTION 
Fs ksc 

0 -670 
0.660 
0 .a0 
0.670 
0.680 
0.650 
0.620 
0.590 
0.590 
0.600 
0 -600 
0.590 
0.590 
0.560 
0.560 
0.550 
0.580 
0.650 
0.710 
0.710 
0.680 
0.640 
0.620 
0.710 
0.760 
0.760 
0.720 
0.710 
0.590 
0.550 
0.550 
0.480 
0.510 
0.470 
0.480 
0.470 
0.510 
0.510 
0.580 
0.630 
0.720 
0.680 
0 . M O  
0.660 
0.790 

0.610 
0.550 
0.550 
0,580 

0.700 

FR RATIO PORE PR 

Fs/Qc X 

3.17 
3.12 
2.87 
3.12 
3.06 

' 3.07 
3.14 
3.03 
3.13 
3.16 
2.83 
2.89 
2.94 
2.7l 
2.89 
2.71 
2.58 
2.45 
2.56 
2.66 
2.66 
2.57 
2.61 
2.94 
2.90 
2.96 
2.93 
3.26 
2.71 
2.76 
3.00 
2.61 
2.74 
2.56 
3.03 
2.76 
3.18 
2.99 
3.43 
3.47 

3.9s 
4.04 
3.75 
4.11 
3 .a2 
2.78 
3.41 
3.26 
2.97 

- 

3 .a7 

PW ksc 

0.110 
0.m 
0.81 
0.80 
0 .m 
0.80 
0.81 
0.81 
0.81 

0.82 
0.82 

0.81 
0 . 8  
0.82 
0 . n  
0.78 
0.77 
0.76 
0.75 
0.73 
0.73 
0.n 
1.03 
1.09 
1.12 
1.11 
1.24 
1.25 
1.26 
1.29 
1.31 
1.31 
1 .TI 
1.83 

1.93 
2.01 
2.03 
2.10 
3.52 
4 .u 
4.80 
4.97 
5.20 
6.65 
6.92 
7.06 
7.45 

0.111 

0.81 

1 .a9 

I NC 
I dcg 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

INTERPRETED 
SOIL TYPE 

clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c 1 . m  s i l t  t o  s i l t y  c1.y 
C 1 . m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey S i l t  t o  s i l t y  clay 
c 1 . m  s i l t  t o  s i l t y  clay 
c 1 . m  s i l t  t o  s i l t y  clay 

c l a m  s i l t  t o  s i l t y  clay 
c 1 . m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l w  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i  lt t o  s i  lty clay 
c l a m  s i l t  t o  s i l t y  clay 
c l r yc l  s i l t  t o  s i l t y  clay 
c l a m  s i  l t  t o  s i  lty clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i  l t  t o  s i  lty clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i  l t  t o  s i  l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
clayey S i l t  t o  S i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay to  clay 
s i l t y  clay to  clay 
s i l t y  clay t o  clay 
s i l t y  clay to  clay 
s i l t y  clay t o  clay 
s i l t y  clay to  c l r y  

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
~ 1 . m  s i l t  t o  s i l t y  clay 
clayey s i  l t  t o  s i  lty clay 

C l a m  S f i t  t 0  S i l t y  Clay 

N 

SPT 

11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12 
10 
11 
13 
13 
12 
12 
12 
13 
13 
12 
11 
11 
10 
9 
9 
9 
9 
9 
8 
8 
8 
9 
12 
12 
12 
11 
12 
12 
13 
9 
9 
9 
9 

soi  L interpretation reference: Robertson L Caq~amlla-198, based on 60% h-r efficiency and .15 m s l i d ing  data average 
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DEPTH DEPTH 
x r s  feet 

14.55 47.7 
14.60 47.9 
14.65 18.1 
14.70 48.2 

14.80 48.6 
14.15 48.4 

14.85 48.7 
14.90 48.9 
1L.95 49.0 

. 15.00 49.2 
15.05 49.4 
15.10 49.5 
15.15 49.7 
15.20 69.9 
15.25 50.0 
15.30 50.2 
15.35 50.4 
15.40 50.5 
15.45 50.7 
15.50 50.9 
15.55 51.0 
15.60 51.2 
15.65 51.3 
15.70 51.5 

.75 51.7 
-3.80 51.8 
15.85 52.0 
15.90 52.2 
15.95 52.3 
16.00 52.5 
16.05 52.7 
16.10 52.8 
16.15 53.0 
16.20 53.1 
16.25 53.3 
16.30 53.5 
16.35 53.6 
16.40 53.8 
16.45 54.0 
16.50 54.1 
16.55 54.3 
16.60 54.5 
16.65 54.6 
16.70 54.8 
16-75 55.0 
16.80 55.1 
16.85 55.3 
16.90 55.4 
16.95 55.6 
-7.00 55.8 

T I P  
Oc ksc 

19.0 

18.5 
10.5 
14.9 
19.2 
14.5 
14.8 
19.3 
16.6 
12.9 
12.9 
12.9 
24 .3 
21.8 
29.6 
57.6 

157.3 
193.9 
160.2 
79.1 
26.5 
92.7 
22.4 
24.9 
20.8 
49.0 
38.2 
75 -6 
96.8 
20.0 
94.3 

192.2 
226.5 
265.1 
333.5 
281.9 
235.9 
67.2 
61.5 

-47.5 
-34.2 
-70.6 
-72.7 
-R.5 
-76.0 
-76.0 
-74.8 
-80.4 
-79.5 

la. 1 

FR I tT ION 
Fs ksc 

0.600 
0 .a0 
0.590 
0.700 
0.660 
0.620 
0.570 
0.520 
0.790 
0.090 
0.RO 
0.670 
0.070 
1 .ZM 
1.170 
1 .m 
1.930 
2.120 
2.6Lo 
4 .no 
3.770 
3.140 
2.710 
2.300 
1.970 
1 A 8 0  
2.190 
1 .PO0 
1.920 
2.830 
2.560 
3.000 
4.030 
4.820 
5.050 
4.510 
4.950 
4.870 
5 -550 
4.060 
2.690 
1.540 
0.860 
0.050 
0.050 
0.850 
o m 0  
0.850 
0.870 
0.m 

FR RATIO 
Fs/Oc X 

3.16 
3.12 

3.79 
4.12 
3.23 

2 - 9 2  
3-51 
4.10 
5 -36 
5.60 
5.19 
6.75 
5.26 
5.37 
5.98 
3.35 
1.35 
1.36 
2.70 
4.76 

11.86 
2.92 

10.29 
7.91 
7.11 
4.47 
5.07 
2.54 
2.92 

12.01 

2.10 
2.13 
1.91 
1.35 
1.76 
2.06 

6.60 
-5.66 
-4.51 
- 1 . 2  
-1.17 
-1.17 
-1.12 

-1.14 
-1.08 
-0.97 

3.ia 

3-18 

8.2s 

-1 .oa 

PORE PR 

Pw ksc 

7.56 
7.86 
7.75 
7.29 
6.63 
5 .a1 
5 . n  
5 -28 
5.67 
5.99 
2.01 

3.35 
4.01 
4 .55 
4.13 
9.55 
2.10 
0.27 

-0.09 
-0.10 
0.08 
0.15 

-0.04 
0.40 
0.96 
1.98 
0.57 
1 .a3 
0.66 
0.39 
1.16 
0 . U  
0.43 
0.53 
0.57 
0.31 
0.40 
0.16 

-0.07 
-0.06 
-0.02 
0.07 
0.10 
0.60 
0.62 
0.63 
0.63 
0.64 
0.65 

2.87 

I N t  
1 deg 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

INTERPRETED 
SOIL TYPE 

c l a m  s i l t  to s i l t y  clay 
clayey s i l t  to  s i l t y  clay 

s i l t y  clay to clay 
s i l t y  clay to  Cloy 
s i l t y  clay t o  clay 
s i  L t y  clay to  clay 
s i l t y  clay to clay 
s i l t y  clay t o  clay 

clay 

clay 
Clay 

Clay 
Clay 
C h Y  

clay 
Si L t y  clay to clay 

s i l t y  sand to sandy s i l t  
sard to s i  L t y  sand 
sand to s i l t y  sand 

s i l t y  sand to sandy silt 
clayey s i l t  to s i l t y  clay 

very s t i f f  f ine grained p) 
clay 

s i l ty  C h y  t o  c h y  
clay 
clay 
e lay 

clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  chyey s i l t  
clayey s i l t  to  s i l t y  clay 
clayey s i l t  to s i l t y  clay 
sandy s i l t  to clayey s i l t  
s i l t y  wd to sandy s i l t  

sand to s i l t y  rand 
0.1 wd to s i l t y  sud 
0.1 sand to s i l t y  rud 
0.1 s u d  to s i l t y  sand 
0.1 
0.1 very stiff fine grs ind  ( 9 )  

0.1 ? 
0.2 ? 
0.2 ? 

0.2 ? 
0.2 ? 
0.2 7 
0.2 ? 
0.2 ? 
0.2 1 
0.3 ? 
0.3 ? 

s i l t y  sand t o  san&y s i l t  

Y 

SPT 

9 
9 

12 
12 
12 
11 
11 
11 
17 
16 
14 
13 
17 
20 
25 
24 
27 
34 
43 

Lc 

66 
47 
31 
23 
32 
36 
27 
28 
32 
35 
41 
57 
57 
69 
irJ 
71 
65 

122 
? 
? 

? 
? 
? 
? 

? 
? 
? 
? 
? 

4a 

i l  interpretation reference: Robertson L bnpamlla-1983, based on 60% hrarcr c f f i c i w y  nd -15 m slidim drta average 



DEPTH DEPTH T I P  FRICTION FR R A T I O  PORE PR INK 
meters feet Qc ksc Fs ksc Fs/Oc Z Pw ksc 1 deg 

17.05 55.9 
17.10 56.1 
17.15 56.3 
77.20 56.4 
17.25 S6.6 
17.30 56.8 
17.35 56.9 
17.40 57.1 
17.45 57.2 
17.50 57.4 
17.55 57.6 
17.60 57.7 
17.65 57.9 

17.E 58.2 
17.70 58.1 

-18.9 
-50.7 
4 .8 

-20.1 
-51 .a 
-56.8 
-62.7 
-61.9 
-63.0 
-4.2 

-18.2 
-45.0 
-R.O 
-63.1 
-&.5 

1.050 
1 .mo 
1.290 
1. I90 
1 . m  
1.010 
0.920 
0.910 
0.680 
0.910 
1.010 
0.690 
0,850 

? 
? 

-1.33 
-2.13 
26.71 
-5.93 
-2.26 
-1.78 
d -47 - 1.47 
-1.08 

-21.82 
-5.54 - 1.53 
-1.18 

? 
? 

0.68 
0.n 
0.62 
0.56 
0 3 5  
0 -47 
0.49 
0.s2 
0.57 
O.fS 
0.00 
0.82 
0.90 
0.91 
1.03 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

I WTERPRETED N 
SOtL TYPE SPT 

? ?  
? ?  
? ?  
? ?  
? ? 

7 ? 

? ?  
? ? 

? ?  
? ?  
? ?  
? ?  
? ?  
? ?  
t ?  
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SQIUOlNG DATA 1 N  FlLE CPT670 03-10-98 08~49 

SERATOR : GJV-LMM LOCATION : C P T U - O ~ - ~ W +  

CONE IO : 4-CHANNEL JOB No. : 1507-000 - 
. E- URIGHT, INK. 

916 Spr inw te  Or..  Exton, Pa 19841 

DEPTH DEPTH TIP FRICTION FR RATIO PORE PR P P RATIO 
meters feet Qc kst 

0.05 4.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
0.85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 

1.30 4.3 
1.35 4.4 

1.40 4.6 
1.45 4.8 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

._- 

-. 

41.3 
49.7 
56.5 
52.3 
u.4 
33.1 
26.4 
24.9 
65.1 
69.6 
53.9 
35 -0 
21.8 
20.0 
28.5 
27.8 
19.9 
16.5 
14.7 
15.9 
15.8 
13.3 
13.8 
12.9 
12.8 
16.5 
20.5 
21 -2 
21 .o 
19.3 
19.8 
19.5 
22.5 
26.5 
31 -8 
u . 7  
34.5 
32.4 
31 .4 
30.1 

Fs ksc 

1.208 
1.186 
0.812 
0.794 
0.91 1 
0.%2 
0.916 
0 .a00 
0.903 
0.943 
0 -870 
0.650 
0 -336 
0.362 
0.392 
0.4% 
0.455 
0.456 
0.491 
0.588 
0.657 
0.756 
0.765 
0.749 
0.698 
0.838 
0.940 
1 - 0 3  
0.978 
0.877 
0 .836 
0.798 
0.980 
1.091 
1 .m 
1.380 
1.1% 
1 .OS6 
0.900 
0.797 

BLOC % 

2.93 
2.39 
1 .u 
1.52 
2.05 
2.84 
3.48 
3.22 
1.39 
1.35 
1.61 
1.86 
1.54 
1.81 
1.38 
1.56 
2.29 
2.76 
3 -34 
3-70 
4.17 
5.66 
5.53 
5.81 
5 -47 
5 -07 
4.58 
4.89 
4.65 
4.54 
4.22 
4.09 
4.35 
4.12 
4.41 
3.98 
3.43 
3.26 
2.86 
2.65 

Pu luc 

-0.R 
-0.76 
-0.81 
-0.75 
-0.64 
-0.R 
-0.E 
-0 .?4 
-0.73 
-0.74 
-0.73 
-0.73 
-0.73 
-0.73 
-0.70 
-0.70 
-0.69 
-0.65 
-0.65 
-0.65 
-0.65 
-0.64 
- O s &  
-0.64 
-0.63 
-0.63 
-0.63 
-0.63 
-0.61 
-0.61 
-0.61 
-0.60 
-0.59 
-0.59 
-0.56 
-0.56 
-0.55 
-0.55 
-0.55 
-0.54 

PUIQC % 

-1.7i 
-l.Y 
-1.63 
-1.63 
-1 .u 
-2.18 
-2.83 
-2.98 
-1.13 
-1.06 - 1.36 
-2.09 
-3.36 
-3.67 
-2.47 
-2.52 
- 3 4  
-3.w 
-4.u 
-4.10 
-4.12 
-4.81 
-4.62 
-4.95 
-4.96 
-3.83 
-3.06 
-2.95 
-2.90 
-3.14 
-3 .OS 
-3.08 
-2.64 
-2.23 
-1.76 
-1.60 
- 1.59 
-1.68 
-1.74 
-1.79 

I NC 
1 dtg 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

? 
san&y s i l t  t o  clayey s i l t  
s i l t y  W t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  

s i l t  t o  c l a r y  s i l t  
s i  lt t o  cl.vay s i  l t  

c l a m  s i l t  t o  s i l t y  clay 
s i l t  t o  clayey s i l t  

s i l t y  sand t o  saW s i l t  
s i  lty sand t o  sandy s i  l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i  lt t o  clayey s i  l t  
s a w  s i l t  t o  clayey s i l t  
sa&y s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
c l a w  s i l t  t o  s i l t y  clay 

s i l t y  Clay t o  c lay 
s i l t y  c lay t o  clay 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

s i l t y  clay t o  clay 
s i l t y  c lay t o  clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c t w  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  

N 
SPT 

? 

20 
18 
17 
17 
14 
14 

16 
18 
21 
18 
15 
10 
9 

10 
10 
9 
9 

10 
10 
15 
14 
13 
13 
14 
17 
19 
21 * 

21 
20 
20 
14 
15 
18 
21 
17 
I? 
16 
16 
12 

S o i l  interpretation reference: Robertson a kmp.nclLa-1983, based on 6oX h a r r  efficiency and -15 m s l i d ing  data average 



.'=PTH DEPTH 
ters  feet 

2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.00 7.9 
2.05 -8.0 
2.50 0.2 
2.55 8.4 

2.65 8.7 
2-70 8.9 
2.75 9.0 

2.as 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.L5 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 

. . .  

2.60 1.5 

2.10 9.2 

3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 

' 4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.4 
4.45 14.6 
4.50 14.8 

TIP 
Oc ksc 

28.9 

30.4 
a -3 
32.1 
30.6 
29.4 
30.2 
31.2 
30.8 
30.1 
30.9 
30.1 
31 .I 
38.9 
34.5 
29.1 
30.3 
31.8 
31.5 
29.8 
29.6 
31.3 
36.2 
25 -8 
24.8 
25 .L 
t3.1 
23.6 
22.2 
20.2 
21.9 
22.4 
21 .o 
21 .2 
19.9 
21.7 
20.8 

28.8 

18.8 
18.8 
20.3 
24.5 
24.9 
52.6 

92.4 
98.5 
a8.8 
51.5 
106.0 

85.1 

FR 1CTION 
Fs k.c 

0.691 
0.726 
0 . m  
0.m 
0.m 
0.65 1 
0.681 
0 .713 
0.708 
0.717 
0.656 
0.549 
0.729 
1.016 
0.940 

0.663 
0.658 
0.681 
0.667 
0.632 
0.623 
0.6112 
0.469 
0.417 
0.382 
0. 005 
0.458 
0 399 
0.223 
0 -226 
0.256 
0.312 

0.265 
0.228 
0.212 
0.152 
0.143 
0.m 
0.204 
0.256 
0.566 
0.771 
0.824 
0.889 
0.2% 
0.943 
0.956 
1 .ox 

o.ai3 

o .zag 

FR RATIO 
fS/OC t 

2.39 
2.52 
2.60 
2.37 
2.19 

. 2.13 
-2.31 
2.36 
2.40 
2.33 
2.18 
1 .n 
2.42 
3 .a 
2.42 
2.36 
2.29 
2.17 
2.11 
2.12 
2.12 
2.11 
2.18 
1.30 
1.62 
1 .54 
1.59 
1.98 
1.69 
1.01 
1.12 
1.17 
1.39 
1.38 
1.25 
1.15 
0.98 
0.73 
0.76 
0.92 
1 .oo 
1.04 
2.28 
1 -47 
0.97 
0.96 
0.2& 
1.06 
1 .a6 
1.01 

PAGE 2 

PORE PR P P RAT10 
Pw ksc 

-0.54 
-0.W 
-0.54 
-0.51 
-0.53 
-0.S 
-0.52 
-0.52 
-0.51 
-0.51 
-0.51 
-0.51 
-0.50 
-0.50 
-0.44 
-0.16 
-0.16 
-0.45 
-0.05 
-0.44 
-0.44 
-0.44 
-0.03 
-0.43 
-0.43 
-0.43 
-0.42 
-0.42 
-0.42 
-0.42 
-0.41 
-0.41 
-0.41 
-0.40 
-0.38 
-0.37 
-0.37 
-0.36 
-0.35 
-0.36 
-0.35 
-0.35 
-0.34 
-0.X 
-0.38 
-0.09 
0.21 
0.29 
0.49 
0.37 

PW/OC x 

- 1.87 
-1.86 
-1.76 
-1.61 
-1.66 
-l.R 
-1.78 
-1.R 
-1.65 
-1.67 
-1.70 
-1.64 
-1.68 
-1.59 
-1.19 - 1.32 
-1.57 
-1.09 
-1.10 
-1.41 
-1.68 
-1.47 
- 1.38 
-1.20 
-1.67 
-1.71 
-1.66 
- 1 .82 
-1.n 

-2.04 

-1.83 
-1.92 
-1 .n 

-1.68 
-1.75 
-1.89 
-1.89 
-1.74 
-1.4 
-1.39 
-0.66 
-O.# 
-0.10 
0.21 
0.32 
0.95 
0.35 

-1.88 

-1.87 

- 1 .a5 

1NC 
I de9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I U T E R P R ~  
SOIL TYPE 

sandy s i l t  t o  CLWW s i l t  
undy s i l t  t o  C L B ~  s i l t  

s i l t  t o  C ~ B W  s i l t  
urdy s i l t  t o  C L B ~  s i l t  
@ s i l t  t o  C L B ~  s i l t  
sm&y s i l t  t o  C L B ~  s i l t  

s i l t  t o  clayey s i l t  
e s i l t  t o  C L B ~  s i l t  
SBWY s i l t  t o  CLBW s i l t  
nndy s i l t  t o  C L B ~  s i l t  
un6/ s i l t  t o  cL.m s i l t  
sm&y s i l t  t o  C L B ~  s i l t  
smdy s i l t  t o  cl.ycy s i l t  
undy s i l t  t o  c l . m  s i l t  
@ s i l t  t o  c 1 . m  s i l t  
nndy s i l t  t o  tl~m s i l t  
Sady s i l t  t o  c L . m  s i l t  
e s i l t  t o  ~1.y.~ s i l t  

s i l t  t o  C L B ~  s i l t  
smdy s i  l t  t o  ~1.w s i  l t  
S B ~  s i l t  t o  c1.m s i l t  
smdy s i l t  t o  c l ~ y c y  s i l t  
sandy s i l t  t o  C L B ~  s i l t  
smdy s i l t  t o  cLry.y s i l t  
smdy s i l t  t o  clayey s i l t  
sandy s f l t  t o  CLBW s i l t  
s m  s i l t  t o  CLBW s i l t  
sudy s i l t  t o  C L B ~  s i l t  

0.0 sandy s i l t  t o  c1.m s i l t  
0.0 smdy s i l t  t o  c1.m s i l t  
0.0 sandy s i l t  t o  C L B ~  s i l t  
0.0 smdy s i l t  t o  C L B ~ ~ Y  s i l t  
0.0 und/ s i l t  t o  ~1.m s i l t  
0.0 S i l t  t o  C h m  S i l t  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

sandy s i l t  t o  ~1.w s i l t  
sandy s i l t  t o  t1.m s i l t  
undy s i l t  t o  c l . m  s i l t  
smdy s i l t  t o  t1.m s i l t  

s* s i l t  t o  c l . m  s i l t  
s~ndiy s i l t  t o  C L B ~  s i l t  
smdy s i l t  t o  C L B ~  s i l t  
sa* s i l t  t o  C L B ~  s i l t  
s i l t y  smd t o  r e  s i l t  

und t o  s i l t y  s m d  
s m d  t o  s i l t y  und 

88ndy S i l t  t o  C 1 . W  S i l t  

0.0 S B ~  t o  s i l t y  .ud 
0.0 .ud t o  s i l t y  und 
0.0 smd t o  s i l t y  smd 
0.0 sand t o  s i l t y  .ud 

N 

SPT 

12 
12 
12 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
13 
11 
11 
13 
12 
12 
12 
12 
12 
13 
12 
12 
10 
10 
10 
9 
9 
9 
9 
9 
9 
8 
8 '  
8 

8 
a 

a 
a 
9 
14 
18 
19 
23 
23 
t o  
21 
22 

iil interpretation reference: Robertson & crrp.nc1la-1983, based on 60% h e r  eff ic iency ud .15 a s l id ing 6tr BWf8ge 



cP1670 : CPTU-01-w 1b4 : 03-10-98 08:49 PAGE 3 

DEPTH DEPTH TIP 
meters feet Oc ksc 

4.55 14.9 103.5 
4.60 15.1 92.1 
4.65 15.3 105.8 
4.70 15.6 121.1 
4.75 15.6 113.5 
4.80 15.7 110.3 
4 . b  15.9 135.8 
4.90 16.1 187.9 
4.M 16.2 369.5 
5.00 16.4 U2.9 
5.05 16.6 357.6 
5.10 16.7 242.0 
5.15 16.9 314.7 
5.20 17.1 316.5 
5.25 17.2 311.7 
5.30 17.4 305.6 
5.35 17.6 Z4.7 
5.40 17.7 205.8 
5.45 17.9 98.1 
5.50 18.0 29.5 
5.55 18.2 30.9 
5.60 1a.L 82.7 
5-45 18.5 354.4 

5 . 5  18.9 525.1 
5.70 18.7 392.5 

5.80 19.0 755.8 
5.85 19.2 096.4 

FR I CT I OH 
Fs ksc 

1.196 
1.118 
1 .W9 
1 .w 
1.201 
1 .m 
2.055 
1 .R1 
2.736 
4.212 
4.m 
4.114 
3.469 
3.008 
2.863 
2.539 
2.955 
3.123 
1.238 
0.690 
O.TJ4 
3.286 
5.351 
5 -719 
5.132 

? 

? 

FR RATIO 
Fs/Oc % 

1.16 
1.21 
1 .Ol 
1.13 
1.06 
1.61 

-1.51 
0.92 
0.74 
0.95 
1.32 

1.10 
0.95 
0.92 
0 . 8  
1.16 
1.52 
1.26 
2.34 
2.38 
3.98 
1.51 
1 .46 
0.98 

? 

? 

t .m 

PORE PR 
Pu ksc 

0.38 
0.41 
0.14 

-0.09 
-0.16 
-0.14 
-0.15 
-0.24 
-0 .Z  
-0.29 
-0.35 
-0.36 
-0.45 
-0.02 
-0.10 
-0.m 
0.03 
0.08 
0.09 
0.26 
0.30 
0 .n 
0 .a 
-0.11 
-0.10 
-0.08 
-0.07 

p P RATIO 
PW/OC % 

0 .n 
0.45 
0.13 
-0.07 
-0.14 
-0.13 
-0.11 
-0.13 
-0.07 
-0.07 
-0.10 
-0.15 
-0.14 
-0.01 
-0.03 
-0.03 
0.01 
0.W 
0.09 
0.90 
0.99 
0.40 
0.08 
-0.03 
-0.02 
-0.01 
-0.01 

I Nt 
I deg 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

INTERPRETED 
SOIL TYPE 

s a d  to s i l t y  sand 
sand t o  s i l t y  sand 
und t o  s i l t y  sad 
und t o  S t l t y  und 
s a d  t o  s i l t y  sand 
d t o  s i l t y  S a m  

s a d  t o  s i l t y  sand 
und 
und 
s u d  
und 
S u d  

S u d  

S u d  

.yd 

s a d  
s a d  

und t o  s i l t y  swd 
sand to silty sand 

s i l t y  sand to sandy s i l t  
clayey s i l t  to s i l t y  clay 
s i l t y  s u d  to sandy s i l t  

sand t o  s i l t y  sand 
S 8 d  

? 
1 
1 

N 
SPT 

25 
25 
27 
28 
29 
30 
36 
46 
67 
78 

61 
58 
63 
62 
58 
51 
47 
28 
18 
24 
52 
69 
85 

? 
? 
? 

m 

sei L interpretation reference: Robertson P EYlprnelLa-1983, based on 60% hauner efficiency ud .15 m sliding data average 
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S W O I N G  DATA IN FILE CPT67l 03-10-98 1o:u 

'ERATOR : CJV-LM LOEATSO)( : @m-01-- \bq A 

CONE I D  : 4-CHANNEL JOE NO. : 1507-000 

E. URIGHT, INC.  
916 Springdale Or., Extm, Pa 19341 

DEPTH DEPTH T I P  
meters feet ac kSC 

0.05 0.2 
0.10 0.3 
0.15 0.5 
0.20 0.7 

0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 
0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
0.80 2.6 
0.85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1.40 4.6 

0.2s 0.8 

1.4s 4.8 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 
1.85 6.1 

.* -  1.90 6.2 
1.95 6.4 
2.00 6.6 

16.2 
w.2 
52.0 
49.7 

55.0 
49.2 
39.2 
26.3 
18.6 
16.1 
16.2 
16.7 
15.9 
10.4 
8.7 

10.8 
19.3 
31.8 
27.4 
20.6 
18.8 
17.6 
16.8 
13.2 
8.3 
6.7 
6.3 
7.9 
9.6 

16.6 
24.5 
30.1 
29.5 
25.2 
21.4 
21.9 
25.9 
26.0 
28.0 

58.0 

FRICTION 
Fs ksc 

0.260 
0.410 
0.680 
0.790 
0.m 
0.830 
O.%O 
0.950 
0.150 
0.510 
0.400 
0.320 
0.240 
0.200 
0.110 
0.110 
0.200 
0.260 
0.480 
0.490 
0.550 
0 . a 0  
o.no 
0.550 
0.380 
0.210 
0.080 
0.050 
0.200 
0 -380 
0.630 
0.9CO 
1.100 
1.010 
0.850 
0.850 
0.a30 
0.810 
0.870 
0.970 

FR RATIO PORE PR 
FsLOc X 

1 A1 
1 .20 
1.31 
1.59 
1.33 
1.51 
1.91 

2.85 
2.75 
2.48 
1.98 
1.43 
1.26 
1-06 
1.26 

1.35 
1-51 
1.79 
2.67 
3.40 
4.15 
3.2a 
2.89 
2.51 
1.19 
0.80 
2.53 
3.97 
3.79 
3.83 
3.65 
3.42 
3 -38 
3.98 
3.89 
3.13 
3 .u 
3.46 

2.42 

I .a5 

pw ksc 

-0.01 
-0.58 
-0.70 
-0.82 
-0.84 
-0.88 
-0.92 
-0.89 
-0.1 
-0.88 
-0.88 
-0.88 
-0.88 
-0.88 
-0.fB 
-0.80 
-0.88 
-0.06 
-0.86 
-0.85 
-0.85 
-0.85 
-0.85 
-0.85 
-0.85 
-0.79 
-0.65 
-0.62 
-0.61 
-0.60 
-0.60 
-0.59 
-0.50 
-0.58 
-0.58 
-OS9 
-0.58 
-OS7 
-0.57 
-0.57 

P P U T I 0  
PU/OC x 

-0.06 
-1.70 - 1.35 
-1.65 
-1.45 
-1.60 
-1.87 
-2.27 
-3.35 
-4.74 
-5.45 
-5 -45 
-5.26 
-5.53 
-8.45 

-10.10 
-8.14 
-4.47 
-2.m 
-3.10 
-4.13 
-4.51 
-4 .a3 
-5.07 
-6.45 
-9.56 
-9.67 

-7.70 
-6.26 
-3.61 
-2.40 - 1.96 
-1 -97 
-2.31 
-2.76 
-2.65 
-2.21 
-2.19 
-2.03 

-9.89 

I N C  
1 - 9  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I NTERPRmD 
SOlL TYPE 

? 

s i l t y  Iud t o  sandy s i l t  
s i l t y  .nd t o  s a d y  s i l t  

s i l t y  nand t o  sm6/ s i l t  
s i l t y  und t o  sanrty s i l t  
s i l t y  und t o  sandy s i l t  
undy s i l t  t o  c l a m  s i l t  
sa&y s i l t  t o  c l a m  s i l t  
c l . m  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i  It t o  s i  L t y  clay 
smdy s i l t  t o  clayey s i l t  
undy s i l t  t o  clayey S i l t  

clayey s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 
.udy s i l t  t o  clayey s i l t  
sandy s i  It t o  cLam s i  L t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  silty clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 

s i l t y  clmy t o  clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay t o  clay 
s i l t y  clay to  clay 

clayey s i l t  t o  s i l t y  clay 
c l a w  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
c1ay.y s i l t  t o  s i l t y  C1.y 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
c l a w  s i l t  t o  s i l t y  clay 

S i l t y  nand t O  S 8 d y  S i l t  

S i l t y  Clay t O  Ci8y 

S i l t y  Clay t o  Clay 

N 
SPT 

? 
11 
15 
18 
18 
18 
16 
15 
11 
10 
8 
8 
7 
6 
6 
5 
6 
8 

10 
11 
11 
10 
'I2 
11 
8 
6 
4 
3 
5 
8 

11 
16 
14 
14 
13 
15 
12 
12 
13 
14 

So i l  interpretation reference: Robertson I EpapuKlLa-1983, based on 60% h m m r  efficiency and .I5 m sliding dota awrage 
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DEPTH 
!ten 

2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3 .u 
3 -30 
3 -35 
3.40 
3.45 
3 .SO 
3.55 
3.60 
3.65 
3.70 
3-75 
3.80 
3.85 
3.90 
3.95 
4.00 
4.05 
4.10 
4.15 
4.20 
4.25 
4 -30 
4.35 
4.40 
4.45 
4-50 

DEPTH 
f et 

6.7 
6.9 
7.1 
7.2 
7.4 
7.5 
7.7 
7.9 
8.0 
8.2 
8.4 
8.5 
8.7 
8.9 
9.0 
9.2 
9.4 
9.5 
9.7 
9.8 

10.0 
10.2 
10.3 
10.5 
10.7 
10.8 
11.0 
11.2 
11.3 
11.5 
11.6 
11.8 
12.0 
12.1 
12.3 
12.5 
12.6 
12.8 
13.0 
13.1 
13.3 
13 .5 
13.6 
13.8 
13.9 
14.1 
14.3 
14.4 
14.6 
14.8 

TIP 
pc ksc 

32.1 
31 .S 
29.6 
31.5 
30.9 
30.9 
31.8 
33.7 
35.3 
34.4 
34.7 
32.7 
32.7 
34.2 
37.5 
3s .8 
33.2 
35.7 
31.9 
40.0 
33.3 
26.8 
26.0 
23.6 
24.5 
27.8 
26.4 
30.2 
27.2 
21.2 
21.2 
19.6 
19.9 
19.2 
20.2 
23.2 
21 .z 
24.6 
21.7 
20.9 
19.2 
20.2 
24.4 
27.5 
29.4 
29.7 
32.3 
38.5 
90.1 

100.2 

FR I CT IOW 
Fs ksc 

1 .O2O 
0.950 
0.850 
0.750 
0.710 
0.630 
O . R O  
0.7So 
0.760 
0.780 
0.760 
0.690 
0.660 
0.670 
0.570 
0.670 
0.690 
0.670 
0.820 
0.760 
0 -590 
0.430 
0.360 
0.350 
0.520 
0.530 
0.610 
0.500 
0.290 
0 -300 
0.260 
0.270 
0 -240 
0.270 
0.310 
0.350 
0 -340 
0.320 
0.280 
0.250 
0.220 
0.260 
0.320 
0.300 
0.230 
0.210 
0.450 
0.490 
0.620 
0.670 

FR RATIO 
Fs/Oc X 

3.17 
3.02 
2.87 
2.38 
2.30 

. 2.w 
2-26 
2.22 
2.15 
2.27 
2.13 
2.11 
2.02 
1 .% 
1 .52 
1.87 
2.08 
1 .a8 
2.57 
1.90 
1 .n 
1.49 
1.39 
1.49 
2.12 
1.91 
2.31 
1.66 
1.07 
1 .41 
1 .tz 
1.38 
1.21 
1.40 
1.68 
1.51 
1.60 
1.30 
1.29 
1.20 
1.15 
1.29 
1.31 
1.09 
0.78 
0.71 
1.39 
1.27 
0.69 
0.67 

PAGE 2 

PORE PR 
Pw ksc 

-0.57 
-0.56 
-0.56 
-0.55 
-0.55 
-0.55 
-0.55 
-0.55 
-0.55 
-0.55 
- 0 s  
-0.54 
-0.54 
-0.54 
-0.S 
-0.53 
-0.53 
-0.51 
-0.50 
-0.50 
-0.50 
-0.69 
-0.49 
-0.48 
-0.18 
-0.48 
-0.48 
-0.48 
-0.48 
-0.47 
-0.47 
-0.27 
-0.47 
-0.47 
-0.46 
-0.16 
-0.46 
-0.44 
-0.43 
-0.43 
-0.62 
-0.42 
-0.41 
-0.41 
-0.40 
-0.39 
-0.39 
-0.37 
-0.36 
-0.48 

p P RATIO 
w a c  ?; 

- 1 . n  
-1.78 
-1.89 
-1.75 
-1 .?a 
-1 .M 
-1.73 
-1.63 
-1.56 - 1.60 - 1 -58 
-1.65 
-1.65 
-1.58 
-1 .u 
-1 .a 
- 1.60 
-1.43 
- 1.57 
-1.25 
- 1 -50 
-1.70 
-1.89 
-2.04 
-1.96 
-1 .n 
- 1.82 
-1.59 
- 1 . n  
-2.21 
-2.21 
-2.40 
-2.36 
-2.44 
-2.27 
-1.98 
-2.17 
-1.79 
-1.98 
-2.06 
-2.19 
-2.08 
-1.68 
-1.49 
- 1.36 
-1.31 
- 1.21 
-0.96 
-0.40 
-0.18 

1 NC 
I h 9  

INTERPRETED 
SOIL TYPE 

0.0 clayey s i l t  t o  s i l t y  clay 

0.0 clayey s i l t  t o  s i l t y  clay 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

mndy s i l t  t o  c l a w  s i l t  
u & y  s i l t  t o  clayey s i l t  
saey s i l t  t o  c l a m  s i l t  
samy s i l t  t o  c l a w  s i l t  
.YIOY s i l t  t o  clayey s i l t  
.urly s i l t  t o  c l a m  s i l t  
s a d y  s i l t  t o  c l a m  S i l t  

ludy s i l t  t o  c l a m  s i l t  
w s f l t  t o  clayey s i l t  
sady s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
w s i l t  t o  clayey s i l t  
smuy s i  lt t o  c l a m  s i  l t  
mndy s i l t  t o  clayey s i l t  
w s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l a m  s i l t  
oudy s i  l t  t o  clayey s i  l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
swdy s i l t  t o  clayey s i l t  
swdy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t  t o  c l a w  s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l a m  s i l t  
mndy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clryrv s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
rwdy s i l t  t o  clayey s i l t  
san&y s i l t  t o  c l ~  s i l t  
sandy s i l t  t o  clayey s i l t  
s a d y  s i l t  t o  c l a m  s i l t  
s a d y  s i l t  t o  c1ay.y s i l t  
S a d y  s i l t  t o  clayey s i l t  
smdy s i l t  t o  C 1 . m  s i l t  
s.ldv s i l t  t o  clayey s i l t  
s i l t y  und t o  8mdy s i l t  
s i l t y  und t o  s i l t  
s i l t y  s a d  t o  undy s i l t  
s i l t y  sad t o  sandy s i l t  
s i l t y  sad t o  sandy s i l t  

sand t o  s i l t y  sand 
sad t o  s i l t y  sand 

n 
SPT 

15 
16 
12 
12 
12 
12 
13 
13 
14 
11 
14 
13 
13 
14 
14 
14 
14 
13 
14 
14 
14 
12 
10 
10 
10 
10 
11 
11 
10 
9 
8 
8 
8 
8 
a 
9 
9 
9 
9 
1 
8 
9 

10 
9 

10 
10 
11 
18 
19 
24 

i t  interpretation reference: Robertson & Clllp.mLL~1983, based on 60% hammer effiCi-Y ud . I 5  PI sliding a t 8  average 
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I 

DEPTH DEPTH TIP FRICTION 

4.55 14.9 
4.60 15.1 
C.65 15.3 
4.70 15.4 
4.75 15.6 
4.80 15.7 
4.85 15.9 
4-90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.6 17.9 
5.50 18.0 
5.55 18.2 
5.60 18.4 
5.65 18.5 
5.70 18.7 
5 . 7 5  18.9 
5.80 19.0 
5.85 19.2 
5.90 1 P . L  
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
6.35 20.8 
6.40 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 21.8 
6.70 22.0 
6.75 22.1 
6.80 22.3 
6.85 22.5 
6-90 22.6 
6.95 22.8 
7.00 23.0 

. .  

91.4 
85.9 
56.9 
94.0 
121.8 
l2S.4 
130.9 
123.5 
115.9 
119.5 
149.0 
114.3 
200.8 
238.7 
331.5 
337.1 
3W.8 
306.6 
261.9 
253.8 
201.2 
116.8 
37.9 
24.3 
22.9 
2L .8 
29.2 
119.2 
96.3 
138.9 
406.1 
768.3 
827.8 
992.2 
999.0 
999.0 
999.0 
948.8 
769.2 
645.1 
580 -3 
473 .a 
371 .O 
204.8 
84.4 
117.2 
99.8 
176.3 
165.8 
143.3 

Fs ksc 

0.860 
0.610 
O.6SO 
0.m 
0.860 
0.860 
0.650 
0.690 

1 .a40 
0.890 
1 .s20 
1 .?lo 
2.260 
3.210 
2.250 
2.680 
2.320 
1.400 
1 A80 
2.300 
1 -240 
0.130 
0.140 
0.090 
0.150 
0.270 
0.180 
O.%O 
2.910 
7.050 
6.630 

0.700 

a.430 
9.990 
9.990 
6.670 
7.310 
8.680 
9.060 
8.260 
7.850 
6.220 
8.710 
4.740 
2.950 
1 .620 
1.290 
1 A60 
1.010 
2.980 

FR RATIO PORE PR P P RATIO 
W Q c  f: 

0.118 
0.71 
0.79 
0.82 
0.71 
0 -69 
Q.50 
0.56 
0.60 
0.87 
0.60 
0.87 
0.85 
0.95 
0.91 
0.67 
0.88 
0.76 
0.53 
0.58 
1.14 
1.06 
0 .u 
0.58 
0.39 
0.61 
0.92 
0.15 
0.35 
2.10 
1.74 
0.86 
1.02 
1.01 
1 .oo 
0.67 
0.73 
0.91 
1.18 
1.28 
1.35 
1.31 
2.35 
2.31 
3.50 
1.21 
1.29 
0.M 
0.61 
2.08 

Pu ksc 

-0.55 
-0.15 
0.26 
0.31 
-0.19 
-0.37 
-0.37 
-0.05 
0.25 
0 .S8 
0.05 
0.10 
0.19 
0.25 
-0.12 
-0.24 
-0.35 
-0.62 
-0.40 
-0.37 
-0.26 
-0.37 
-0.19 
-0.08 
-0.07 
-0.06 
-0.04 
-0.03 
-0.W 
-0.05 
-0.14 
-0.24 
-0.37 
-0.51 
-0.67 
- 0 . a  
-0.39 
-0.22 
-0.19 
-0.15 
-0.07 
-0.18 
-0.21 
-0.37 
-0.35 
-0.30 
-0.36 
-0 -37 
-0.38 
-0.39 

PW/OC x 

-0.56 
-0.17 
0.U 
0 .a 
-0.16 
-0.29 
-0.20 
-0.04. 
0.22 
0.69 
0.03 
0.06 
0.09 
0.10 
-0.04 
-0.07 
-0.11 
-0.14 
-0.15 
-0.15 
-0.13 
-0.32 
-0.50 
-0.33 
-0.31 
-0.24 
-0.14 
-0.03 
-0.04 
-0.04 
-0.03 
-0.03 
-0.04 
-0.05 
-0.05 
-0.04 
-0.04 
-0.02 
-0.02 
-0.02 
-0.01 
-0.04 
-0.06 
-0.18 
-0.01 
-0.26 
-0.36 
-0.21 
-0.23 
-0.27 

INC 
I dcg 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.2 
0.4 
0.5 
0.6 
0.7 
0.9 
1 .o 
1 .z 
1.2 
1.2 
1.2 
1.3 
1.3 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.5 

INTERPRETED 
SOIL TYPE 

8.rd tO Si l ty  8 n d  

und to s i l t y  urd 
und to s i l t y  und 
s a d  to s i l t y  und 
und to s i l ty  und 

S u d  

S u d  

Mnd 
S u d  

S u d  

S u d  

S.nd 

..nd 

..nd 
Und 
S m d  

S u d  

sand 
sand 
sand 
Sand 

sand to s i l t y  sand 
sand to s i l t y  sand 

silty s u d  to  s m  s i l t  
s i l t y  und to  sandy s i l t  
s i l t y  sand to sandy s i l t  

sand to s i l t y  s.nd 
sand to s i l t y  sand 

sand t o  s i l t y  sand 
S M d  

s u d  
gravelly sand t o  o u d  
gravelly sand to s u d  
gravelly s u d  to s u d  
gravelly sand to s u d  
gravelly s u d  to und 
gravelly und to  sand 
gravelly sand to sand 

S u d  

S u d  

s u d  to r i l t y  S u d  

s8nd to s i l t y  .ud 
s i l t y  s u d  to s u d y  s i l t  
s i l t y  sand to undy s i l t  
s i l t y  sand to  undy silt 

sMd to  s i l t y  rud 
S u d  

s u d  to s i l t y  s u d  
sand to s i l t y  rand 

Sand to S i l t y  S u d  

N 

SPT 

26 

20 
20 
23 
28 
25 
25 
25 
24 
26 
30 
35 
41 
51 
60 
65 
63 
58 
55 
48 
38 
30 
15 
9 
8 
9 
14 
20 
30 
53 
aa 
133 
144 
157 
166 
167 
16L 
151 
131 
133 
113 
119 
87 
73 
45 
33 
33 
29 
60 
47 

--il interpretation reference: Robertson L cuap.rnllr-1983, based on 60% h m m r  efficiency a d  .15 II sliding dot8 average 



tPT671 : 

DEPTH 
xers 

7.05 
7.10 
7.15 
7.20 
7.2s 
7.30 
7.35 
7.40 
7.15 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 

8-20 

8-30 
8-35 

8.45 
8-50 
8-55 
8.60 
8.65 
8-70 
8-75 
8.80 
8.85 

8-95 

8.15 

8-25 

8.40 

8.90 

9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 

.. 

DEPTH 
f eet 

23.1 
23.3 
23.5 
23.6 
23.8 
23.9 
24.1 
24.3 
24.4 
24.6 
24.8 
24.9 
25.1 
25.3 
25 .L 
25.6 
25.8 
25 -9 
26.1 
26.2 
26.4 
26.6 
26.7 
26.9 
27.1 
27.2 
27.4 
27.6 
27.7 
27.9 

28.2 
28.1 

28.4 
28.5 
28.7 
28.9 
29.0 
29.2 
29.4 
29.5 
29.7 
29.9 
30.0 
30.2 
30.3 
30.5 
30.7 
30.8 
31 .O 
31.2 

T I P  

Oc ksc 

249.1 
119.4 
61.3 
u . 7  
u. 1 

34.8 
32.3 
30.6 
29.4 
30.0 
32.4 
3 . 1  
31.8 
33.5 
33.8 
33.5 
32.4 
30.9 
30.1 
29.8 
29.8 
28.4 
27.5 
26.5 
26.0 
29.0 
29.7 
31.0 
31.6 
36.6 
62.1 
56.1 
56.6 
56.0 
74.4 

65.4 
70.3 
L7.0 
37.2 

30.6 
31.5 
35.7 
37.4 
33.L 
31.5 
31.2 
31.5 
32.1 

63.8 

32.8 

FRICTION 
Fs ksc 

3.410 
3.290 
1.740 
0.870 
0.120 
0.010 
0.220 
0.280 
0.240 
0.160 
0.100 
0 .m 
0.220 
0.320 
0 -270 
0.210 
0.150 
0.060 
0.010 
0.000 
0.050 
0.070 
0.080 
0.110 
0.070 
0.070 
0.050 
0.100 
0.180 
0 .no 
1.170 
1.380 
1.160 
1.220 
1.210 
1 A60 
1 . 4 0  
1 .L60 
1 .ZOO 
0.670 
0.350 
0.130 
0.UO 
0.470 
0.160 
0.2so 
0 . a o  
0 . a o  
0.070 
0.020 

FR RATIO 
FS/PC x 

1.39 
2.15 
2.151 
1 .% 
0.27 
0.03 

A.68 
0.92 
0.82 
0.53 
0.31 
0.23 
0.63 
0.96 
0.80 
0.63 
0.46 
0.19 
0.03 
0.00 
0.17 
0.2S 
0.29 
0 . I2 
0.2s 
0.24 
0.17 
0.32 
0.57 
1.99 
1 .I 
2 . u  
2.05 
2.18 
1.63 
1.66 
2.20 
2.08 
2.55 

1.07 
0.62 
1 .OS 
1.32 
1.23 
0 . Z  
0.13 
0.13 
0.22 
0.06 

i .ao 

PAGE 4 

PORE PR 

Pw ksc 

-0.39 
-0.62 
-0.68 
-0.67 
-0.67 
-0.67 
-0.611 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.68 
-0.611 
-0.68 
-0.68 
-0.68 
-0.68 
-0.611 
-0.68 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.66 
-0.65 
-0.65 
-0.65 
-0.65 
-0.65 
-0.65 

p P R A l I O  
Pwnc x 

-0.16 
-0.52 
-1.11 
-1.50 
-1.52 
-1.92 
-2.11 
-2.19 
-2.20 
-2.23 
-2.07 
-1.W 
-1.93 
-2.00 
-1.98 
-2.00 
-2.07 
-2.17 
-2.23 
-2.25 
-2.24 
-2.39 
-2.47 
-2.57 
-2.13 
-2.35 
-2.29 
-2.20 
-2.15 
-1.83 

-1.19 

-1.20 
-0.89 
-1.03 
-1 -01 
-0.94 
-1.40 
-1.77 
-2.01 
-2.7s 
-2.10 
-1.85 
-1 -74 
-1.95 
-2.06 
-2.08 
-2.07 
-2.03 

-1.08 

-1.18 

1NC 
I deg 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1 .5 
1.5 
1.5 
1.5 
1.5 
1.5 
1 .s 
1.5 
1.5 
1.5 
1.5 
1.5 
1 .s 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1 .s 
1 .b 
1.6 
1.7 
1.8 
1.8 
1 .8 
1 .I 
1 .I 
1.9 
1.9 
1.9 

INTERPRETED 
SOIL TYPE 

s u d  t o  s i l t y  s a d  
s i l t y  sand to ucw)y s i l t  
Sandy s i l t  t o  c l a m  s i l t  
s i l t y  sand t o  ..ldy s i l t  
s i l t y  sand to  sandy s i l t  
d t o  s i l t y  ..nd 

s i l t y  und t o  sandy s i l t  
s i l t y  wd t o  sardy s i l t  
s i l t y  sand t o  undy s i l t  
s i l t y  s a d  t o  sandy s i l t  
s i l t y  usd t o  undy s i l t  
s i l t y  und t o  smdy s i l t  
s i l t y  und t o  sardy s i l t  
s i l t y  s d  t o  undy s i l t  
s i l t y  und t o  s i l t  
s i l t y  und t o  sa&y s i l t  
s i l t y  sad t o  sandy s i l t  
s i l t y  usd t o  s m  s i l t  
s i l t y  sand t o  sandy s i l t  
s i  l ty  sand t o  sandy s i  l t  
s i l t y  s a d  t o  sa&y s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  und t o  sandy s i l t  
s i l t y  und t o  s m  s i l t  
s i l t y  sand t o  undy s i l t  
s i l t y  s o d  t o  s m  s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
8- s i l t  t o  clayey s i l t  
saraty s i l t  t o  clayey s i l t  
s i  l t y  s a d  t o  sandy s i  l t  
s i l t y  sad t o  sandy s i l t  
s i l t y  s u d  t o  undy s i l t  
s i l t y  sand t o  s.nrtv s i l t  
sudV s i l t  t o  clayey s i l t  
s a w  s i l t  t o  clayey s i l t  
sandy rilt t o  clayey s i l t  
s i l t y  sud t o  sandy s i l t  
s i l t y  und t o  ludy t i k t  
s i l t y  smd t o  udy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  und t o  sudy s i l t  
s i l t y  smd t o  s i l t  
s i l t y  und t o  u d y  s i l t  
s i l t y  sand t o  udy s i l t  
s i l t y  sand t o  undy s i l t  

sand t o  s i l t y  u n d  

S i l t y  8ud t o  undy S i l t  

N 

SPT 

43 
48 
30 
17 
11 
9 

11 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
9 
9 
9 

10 
10 

. l o  
71 
14 
21 
23 
22 
21 
22 
23 .  
22 
24 
21 
16 
11 
11 
11 
12 
12 
11 
11 
10 
11 
8 

iil interpretation reference: Robertson L Canv8mlla-1983, based on 60% h-r c f f i c i m c y  and .15 m s l id ing dot8 average 
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OEPTH OEPTH 
mrcrs fccc 

9.55 31.3 
9.60 31.5 
9.65 31.7 

9.75 32.0 
9.80 32.2 
9.85 32.3 
9.90 32.5 
9.95 32.6 
10.00 32.8 
10.05 33.0 
10.10 33.1 
10.15 33.3 
10.20 33.5 
10.25 33.6 
10.30 33.8 
10.35 34.0 
10.40 u.l 
10.45 34.3 
10.50 34.4 
10.55 34.6 
10.60 34.8 
10.65 34.9 
10.70 35.1 
10.75 35.3 
10.80 35.4 
10.85 35.6 
10.90 35.8 
10.95 35.9 
11.00 36.1 
11.05 36.3 
11-10 36.4 
11.15 36.6 
11.20 36.7 
11.25 36.9 
11.30 37.1 
11.35 37.2 
11.40 37.4 
11.45 37.6 
11.50 37.7 
11.55 37.9 
11.60 38.1 
11.65 38.2 
11.70 38.4 
11.E 38.5 

- 11.80 38.7 
11.85 38.9 
11.90 39.0 
11-95 39.2 
12.00 39.4 

9.70 3i.a 

- 

TIP 
Oc ksc 

36.6 
37.2 
37.0 
33.2 
31.5 
33.1 
40.1 
52.8 
65.0 
69.3 
57.0 
54.6 
51.0 
45.1 

55.1 
46.5 
47.4 
46.9 
41.1 
36.4 
32.5 
31.8 
31.5 
31.2 
31 .2 
30.8 
31.2 
30.9 
33.5 

40.0 
47.0 
57.1 
50.2 
52.2 
52.7 
48.8 
48.1 
47.0 
58.8 
54.5 
U.8 
70.6 
97.2 
84.3 
76.4 
65 .2 
63 -3 
138.6 

u . a  

38.4 

FRICTION 
Fs ksc 

0.070 
0.160 
0.170 
0.160 
0.000 
0.090 
0.550 
1.030. 
1 .m 
1.080 
0.760 
o m  
0.270 
0.220 
0.100 
0.530 
0.510 
0.380 
0.290 
0 -320 
0.260 
0.180 
0.130 
0.090 
0.080 
0.060 
0.100 
0.130 
0.130 
0.220 
0.200 
0.300 
0.480 
0.430 
1 .ooo 
0.900 
0.760 
0 -650 
0.600 
1.020 
O.MO 
0.350 
0 -600 
0.680 
1.370 
1.730 
1.520 
1 .om 
3.240 
4 .240 

FR RATIO 
W O c  x 

0.19 
0.43 
0.46 
0.48 
0 -00 
0.27 

-1 -37 
1 .% 
2.28 
1.56 
1.33 
1 .u 
0.53 
0.19 

0.96 
1.10 
0.10 
0.62 
0.78 
0.71 
0.55 
0.41 
0.29 
0.26 
0.19 
0 -32 
0.42 
0.o2 
0.66 
0.52 
0.75 
1-02 
0.75 
1.99 
t .n 
1 .u 
1.33 
1-25 
2.17 
1.46 
0.64 
1 .% 
0.96 
1 A 1  
2.05 
1.99 
2.25 
5.12 
3.06 

Q.89 
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PORE PR P P RATIO 
Pw ksc 

-0.65 
-0.65 
-0.65 
-0.65 

-0.U 
-0.U 
-0.U 
-0.64 
-0.63 
-0.63 
-0.63 
-0.62 
-0.62 
-0.62 
-0.61 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.59 

-0.58 

-0.57 
-0.57 
-0.56 
-0.55 
-0.54 
-0.54 
-0.53 
-0.53 
-0.53 
-0.52 
-0.52 
-0.51 
-0.51 
-0.50 
-0.49 
-0.48 
-0.46 

-0.65 

-0.58 

-0.58 

PU/OC x 

-1.78 
-1.15 
-1.76 - 1.96 
-2.06 
-1.93 - 1.60 
-1.21 
-0.98 
-0.91 
-1.10 
-1.15 
-1.22 
-1.37 

-1.11 
- 1.29 
-1.27 
- 1.28 
-1.46 
-1.65 
-1.85 
-1.89 
-1.90 
-1.92 
-1.92 
-1.95 
-1.93 
-1.94 
- 1.76 
-1.51 
-1.45 
-1.24 
-1.00 
-1.14 
-1.07 
-1.04 
-1.11 
-1.12 
-1.13 
-0.90 
-0.97 
-1.16 
-0.74 
-0.52 
-0.61 
-0.65 
-0.75 
-0.76 
-0.33 

-1.3a 

1 NC INTERPRETED N 
I deg SUIL TYPE SPT 

1.9 und t o  s i l t y  urd 9 
1.9 s i l t y  d t o  .udy s i l t  12 
2.0 s i l t y  d to sandy s i l t  12 
2.0 s i l t v  sad t o  sandy s i l t  11 
2.0 s i l t v  und t o  sady  s i l t  11 
2.0 s i l t y  sad t o  sady s i l t  12 
2.0 s i l t y  d t o  sandy s i l t  14 
2.0 s i l t y  rrd t o  sandy s i l t  i a  
2.0 s i l t y  sad t o  .udy s i l t  21 
2.0 s i l t y  s a d  t o  sandy s i l t  21 
2.0 s i l t y  und t o  sandy s i l t  20 
2.0 s i l t y  sad t o  sandy s i l t  18 
2.0 s i l t y  8ad to Mdy s i l t  17 
2.0 s i l t y  sad t o  sady s i l t  16 
2.0 s i l t y  d t o  s i l t  16 
2.0 s i l ty  urd t o  undy s i l t  16 
2.0 s i l t y  urd to sandy s i l t  17 
2.0 s i l t y  und t o  8mdy S i l t  16 
2.0 s i l t y  s a d  t o  sandy s i l t  15 
2.0 s i l t y  rand t o  sandy s i l t  14 

2.0 s i l t y  s u d  t o  sandy s i l t  12 
2.0 s i l t y  sand t o  sandy s i l t  11 
2.0 s i l t y  sand to .uycY s i l t  11 
2.0 s i l t y  und t o  sa* s i l t  11 
2.0 s i l t y  und t o  sandy s i l t  10 
2.0 s i l t y  sad t o  s a w  s i l t  10 
2.0 s i l t y  sad t o  undy s i l t  10 
2.0 s i l t y  und t o  sandy s i l t  10 
2.0 s i l t y  sand t o  undy s i l t  11 
2.0 s i l t y  sand t o  sandy s i l t  11 
2.0 s i l t y  s u d  t o  sandy s i l t  12 
2.0 s i l t y  sad t o  sandy s i l t  14 
2.4 s i l t y  sand t o  sandy s i l t  16 
2.5 s i l t y  sand t o  s i l t  17 

2.5 s i l t y  sad t o  undy s i l t  17 ' 

2.7 s i l t y  und to 88rdy s i l t  17 
2.7 s i l t y  sand t o  undy s i l t  17 
2.7 s i l t y  sand t o  sandy s i l t  16 
2.1 silty w t o  undy s i l t  17 

2.5 s i l t y  und t o  sandy s i l t  ia 

2.8 s i l t y  s d  t o  mndy s i l t  i a  
2.1 s i l t y  und t o  sandy s i l t  i a  

2.8 s i l t y  u n d  t o  s m  s i l t  24 
3.0 s i l t y  sard t o  s i l t  28 

3.0 s i l t y  d t o  ..nr)y s i l t  25 

2-8 s i l t y  s u d  t o  SUI&,+ s i l t  19 

3-0 s i l t y  sard t o  s i l t  29 

3.0 W S i l t  t o  C l a m  S i l t  27 
3.1 Sandy s i l t  t o  c l a m  s i l t  36 
3.1 Very S t i f f  f i ne  grained (*) 106 

iiL interpretation rcfcrcnce: R o k r t s a  I Cmpamlla-1983, based on 60% hrar#r . f f i C i V  and .15 UI sliding data average 
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'FPTH DEPTH TIP 
:ers feet Qc ksc 

12.05 39.5 
12.10 39.7 
12.15 39.9 
12.20 40.0 
12.25 10.2 
12.30 40.4 
12.35 40.5 
12.40 40.7 
12.65 4D.8 
12.50 41.0 
12.55 41.2 
12.60 41.3 
12.65 11.5 
12-70 41.7 
12.75 41.8 
12.80 42.0 
?2.85 42.2 
12.90 42.3 
12.95 42.5 
13.00 42.7 
13.05 42.8 
13.10 43.0 
13.15 43.1 
'3.20 43.3 
,.2s 43.5 
13.30 43.6 
13.35 43.8 
13.40 U . 0  

13.45 44.1 
13.50 44.3 
13.55 44.5 
13.60 44.6 
13.65 44.8 
13.70 44.9 
13.75 45.1 
13.80 45.3 
13.85 45.4 
13.90 45.6 

14.00 45.9 
14.05 46.1 
14.10 46.3 
14.15 46.4 
14.20 46.6 

.. 14.25 46.8 
14.30 46.9 
14.35 47.1 
14.40 47.2 
14.45 47.4 

;.SO 47.6 

13.95 45.8 

116.5 
173.0 
189.5 
193.9 
127.0 
303.1 
250.9 
124.5 
152.3 
107.7 
52.2 
39.4 
38.1 
38.1 
37.8 
38.3 
39.3 
40.4 
38.1 
40.8 
37.2 
35.1 
34.8 
36.8 
36.9 
34.6 
32.8 
32.2 
32.8 
32.2 
30.4 
30.6 
30.6 
28.9 
28.2 
30.2 
39.4 
30.4 
26.2 
26.5 
24.4 

23.1 
22.7 
23.2 
24.2 
21.9 
24.9 
22.9 
22.0 

=.a 

FRICTION 
f s  ksc 

6.010 
7.570 
1.140 
5 .a 
4.990 
5.870 
6.770 
5 . u o  
4.090 
2.820 
1.130 
0 . u o  
0.400 
0 . s o  
0.330 
0 380 
0.500 
0.500 
0.520 
0.520 
0.490 
0 -360 
0 -320 
0.240 
0.150 
0.070 
0.020 
0.000 
0.030 
0.010 
0.000 
0.050 
0.060 
0.090 
0.060 
0.210 

0.150 
0.050 
0.030 
0.060 
0,070 
0.080 
0.090 
0.120 
0.090 
0.010 
0.130 
0.060 
0.010 
0.060 

FR RATIO 
FS/OC x 

5.16 
4.38 
0.60 
2.89 
3.93 
1.94 
2-70 
4.05 
2.68 
2.62 
2.17 
1.12 
1-05 
0.89 
0 A7 
0.99 
1.27 
1 .24 
1.36 
1.27 
1.32 
1.02 
0.92 
0.65 
0.41 
0.20 
0.06 
0.00 
0.09 
0.03 
0.00 
0.16 
0.20 
0.31 
0.21 
0 .a0 
0.38 
0.16 
0.11 
0.23 
0.29 
0.34 
0.39 
0.53 
0 3 9  
0.17 
0.52 
0.24 
0.04 
0.27 

PORE PR 
PW ksc 

-0 .U 
-0.43 
-0.39 
-0.37 
-0.36 
-0.35 
-0.37 
-0.16 
-0.12 
-0.16 
-0.15 
-0.14 
-0.12 
-0.11 
-0.11 
-0.10 
-0.10 
-0.03 
-0.09 
-0.07 
-0.06 
-0.05 
-0.04 
-0.U 
-0.03 
0.03 
0.03 
0.03 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.08 
0.09 
'0.10 
0.09 
0.10 
0.10 
0.10 
0.11 
0.11 
0.11 
0.11 
0.11 
0.12 

p P RATIO 
w a c  z 

-0.38 
-0.25 
-0.21 
-0.19 
-0.28 
-0.12 
-0.15 
-0.13 
-0.08 
-0.15 
4 - 2 9  
-0.35 
-0.31 
-0.29 
-0.29 
-0.26 
-0.25 
-0.22 
-0.24 
-0.17 
-0.16 
-0.14 
-0.11 
-0.11 
-0.08 
0.09 
0.09 
0.09 
0.12 
0.12 
0.16 
0.16 
0.16 
0.17 
0.18 
0.20 
0.15 
0.26 
0 .% 
0.38 
0.37 
0.42 
0.43 
0.U 
0.47 
0.46 
0.11 
0 . U  
0.48 
0.5s 

IWC 
I dcg 

3.1 
2.9 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 

JwTERPRETED 
SOIL TYPE 

very s t i f f  f i n e  graind 
undy s i l t  t o  c l a m  s i l t  
s i l t y  sand t o  .udy s i l t  
s i l t y  und t o  m s i l t  
s i l t y  und t o  undy s i l t  
s i l t y  sand t o  s a w  s i l t  
s i l t y  und t o  s e  s i l t  
s i l t y  Md t o  .udy s i l t  
s u d v  s i l t  t o  c 1 . y ~  s i l t  
s i l t y  sad t o  .uldy s i l t  
s i l t y  sand t o  sady s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  d t o  sudy s i l t  
s i l t y  .ud to  sady s i l t  
s i l t y  s a d  t o  .ydy s i l t  
s i l t y  smd t o  sandy s i l t  
s i l t y  d t o  amdy s i l t  
s i l t y  s u d  t o  r e  s i l t  
s i l t y  sand t o  undy s i l t  
s i l t y  sand to  sandy s i l t  
s i l t y  mnd t o  sudy s i l t  
s i l t y  sand t o  s a d y  s i l t  
s i l t y  sand t o  sa&y s i l t  
s i l t y  Iud t o  undy s i l t  
s i l t y  sand t o  undy s i l t  

sand t o  s i  Lty s d  
d t o  s i l t y  u n d  

3.0 
3.0 
3.0 
3.0 
3.1 
3.2 
3 .2 
3.2 
3 -2 
3.2 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

sand t o  s i l t y  u n d  
S m d  t o  s i l t y  rcmd 
und t o  s i  Lty sand 
sand t o  s i l t y  ud 

s i l t y  s u d  t o  u d y  s i l t  
s i l t y  und to  sudy s i l t  
s i l t y  s u d  t o  8- s i l t  
s i l t y  sand t o  s u d y  s i l t  
si l ty  sutd t o  sandy s i l t  
s i l t y  sand t o  undy s i l t  
s i l t y  s u d  t o  sandy s i l t  
s i l t y  d t o  sandy s i l t  
s i l t y  und t o  undy s i l t  
s i l t y  s u d  t o  undy s i l t  
s i l t y  s u d  t o  undy s i l t  
s i  l t y  s u d  t o  undy s i  l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand to  sandy s i l t  
s i l t y  sand t o  s m  s i l t  
s i l t y  sad t o  urdy s i l t  

3.4 s i l t y  und t o  Smdy S i l t  

3.4 s i l t y  sand t o  sandy s i l t  
3.5 s i l t y  s a d  t o  mrdy s i l t  

o u i l  interpretation reference: Robertson & C.apanlla-198, base$ on 60% hrnacr efficiency ud .15 

N 
SPT 

143 
64 
62 
57 
69 
76 
75 
59 
51 
35 
22 
14 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
9 
8 
8 
8 
8 
0 
10 
to 
10 
10 
11 
11 
11 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
f 

n s l i d ing  data average 



DEPTH DEPTH 
meters feet 

14.55 47.7 
1L.60 47.9 

’- 14.65 48.1 
14.m 48.2 
1L.75 48.4 
14.80 48.6 
14.85 48.7 
14.90 48.9 
14,% 49.0 
15.00 49.2 
15.05 49.1 
15.10 49.5 
15.15 49.7 
15.20 49.9 
15.25 50.0 
15.30 50.2 
15.35 50.4 
15-40 50.5 
15.45 50.7 
15.50 50.9 
15.55 51.0 
15.60 51.2 
15.65 51.3 
15.70 51.5 
15.75 51.7 
15.80 Sl.8 
15-85 52.0 
15.90 52.2 
15.95 52.3 
16.00 52.5 
16.05 52.7 
16.10 52.8 
16.15 53.0 
16.20 53.1 
16-25 53.3 
16.30 53.5 
16.35 53.6 
16.40 53.8 
16.45 54.0 
16.50 5L.1 
16.55 54.3 

. - -  16.60 54.5 
16.65 56.6 
16.70 54.8 

._ 16.75 55.0 
16.80 55.1 
16.85 55.3 
16.90 55.4 
16.95 55.6 
17.00 55.8 

TIP FRICTION FR RATIO PORE PR P P RATIO IWC 

Pc ksc Fs ksc Fs/Pc X Pu ksc PWQC X I drg 

INTERPRETED 
SOIL TYPE 

22.2 
23.8 
24.5 
21.5 
21.9 
20.9 
20.9 
21.3 
21 .L 

21.2 
22.5 
24.9 
23.8 
23.5 
23.2 
23.5 
28.2 
56.2 
41.3 
163.1 
262.7 
201 -5 
74.7 
L3.8 
28.6 
23.5 
23.7 
25.8 
28.4 
42.7 
Is .6 
51.9 
U . 8  
55.8 
57.0 
56.1 
91.9 
128.3 
62.0 
37.8 
33.2 
27.8 
22.5 
20.2 
24.2 
32.2 
10.8 
35 -9 
29.8 
40.6 

0.050 
0.uo 
0.080 
0.100 
0.130 
0.000 
0.040 
0.060 
0.roo 
0.080 
0.060 
0.000 
0.060 
0.080 
0.070 
0.290 
1.020 
OS30 
0.770 
1.850 

3.010 
2.120 
1.270 
0.690 
0.270 
0.260 
0.260 
0.580 
1 .5LO 

1 .cm 
1.060 
0.930 
0.950 
1 .no 
1.550 
1.800 
1.070 
0.900 
0.390 
O.RO 
0.430 
0 360 
0.320 
o.so0 
0.610 
0.380 
0.730 
1 .080 

2.450 

I .%a 

0.23 
0.17 
0 .a 
0.41 
0.59 
0.00 
q.19 
0.28 
0.4? 
0.38 
0.27 
0.00 
0.25 
0 .Y 
0 -30 
1 .a 
3.62 
0.94 
1-86 
1.13 
1.01 
1 .49 
2.84 
2.90 
2.41 
1.1s 
1.10 
I .O l  
2.w 
3.61 
2.59 
2.83 
2.37 
1.67 
1.67 
3.07 
1.69 
1-40 
1.73 
2.38 
2.99 
2.59 
1.92 
1 .M 
1.32 
1.55 
1.50 
1.06 
2.45 
2.66 

0.13 
0.13 
0.14 
0.14 
0.14 
0.14 
0.15 
0.15 
0.15 
0.16 
0.16 
0.11 
0.17 
0.23 
0.24 
0.26 
0.25 
0.26 
0.27 
0.29 
0.2s 
0.26 
0.20 
0.20 
0.22 
0.22 
0.22 
0.31 
0.32 
0 .a 
0.32 
0.31 
0.34 
0 -35 
0 .u 
0.35 
0 . B  
0.32 
0.19 
0.18 
0.22 
0.22 
0 -24 
0.25 
0.27 
0.29 
0.29 
0.29 
0.29 
0.32 

0 .S9 
0.55 
0.57 
0.57 
0.64 
0.67 
0.R 

0.70 
0.75 
0.71 
0 .a 
0.72 
0.98 
1 .a3 
1 .a2 
0.89 
0.43 
0.65 
0.18 
0.11 
0.13 
0.27 
0.46 
0 . n  
0.94 
0.93 
1.20 
1.13 
0 . n  
0 .42 
0.60 
0.76 
0.63 
0.60 
0.62 
0.37 
0.25 
0.31 
0.48 
0.66 
0.79 
1.07 
1.24 
1.12 
0.90 
0.71 
0.81 
0.97 
0.79 

0.70 

3.b s i l t y  sand t o  sady s i l t  
3.4 s i l t y  smd t o  sandy s i l t  
3.4 s i l t y  und t o  sandy s i l t  
3.4 silty .nd t o  8Mdy s i l t  
3.L s i l t y  d t o  s i l t  
3.4 s i l t y  s a d  t o  s i l t  
3.4 silty tyd t o  sandy s i l t  
3.L siLty .ud t o  s i l t  
3.4 silty s a d  t o  sandy s i  L t  

3.4 s i l t y  sand t o  undy s i l t  
3.L s i l t y  und t o  undy s i l t  
3.4 s i l t y  s a d  t o  undy s i l t  
3.4 s i l t y  sand t o  aamy s i l t  
3.4 s i l t y  sand t o  .udy s i l t  
3.4 s i l t y  und t o  smey s i l t  
3.4 undy s i l t  t o  e l m  s i l t  

3.4 undy s i l t  t o  clayey s i l t  
3.4 s a d  t o  s i l t y  s d  
3.5 smd t o  s i l t y  sand 
3.6 S U d  

3.8 oud t o  s iLty sard 
3.8 s i l t y  sand to sandy s i l t  
3.9 sandy s i l t  t o  clayey s i l t  
3.9 oudy tilt to clayey s i l t  
3.9 sandy s i l t  t o  clayey s i l t  
3.9 s.neiv s i l t  t o  clayey s i l t  
4.2 s a d y  s i l t  t o  clayey s i l t  
4.2 s a w  s i l t  t o  c l a m  s i l t  
4.2 s a w  s i l t  t o  clayey s i l t  
4.2 sandy s i l t  t o  clayey s i l t  
4.2 sandy s i l t  t o  clayey s i l t  
4.2 sandy s i l t  t o  clayey s i l t  
4.2 s i l t y  und t o  sandy s i l t  
4.2 sandy s i l t  t o  clayey s i l t  
4.2 s i l t y  sand to sandy s i l t  
4.2 s i l t y  und t o  sandy s i l t  
4.2 silty sand t o  sody s i l t  
4.2 s i l t y  sand t o  undy siLt 
4.2 undy s i l t  to claymy s i l t  
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 s i l t y  sard t o  s m  s i l t  

6.0 ran&y s i l t  t o  c L . m  s i l t  
6.0 W s i l t  t o  clayey s i l t  

3.4 S.rdy S i L t  t O  8 i l t  

sandy s i l t  t o  cl.)rby s i l t  
sandy s i l t  t o  cLryey s i l t  
sandy s i l t  t o  c l r y y  s i l t  
wdy s i l t  t o  clayey s i l t  

swrrtv s i l t  t o  c l a m  s i l t  
4.0 s i l t  t o  Clayey 

4.0 s i l t  t o  Clayey S i l t  

w 
SPT 

8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
10 
14 
17 
22 
39 
42 
45 
36 
20 
13 
10 
10 
10 
13 
20 
23 
23 
20 
18 
23 
23 
31 
31 
25 
11 
13 
11 
9 
9 
10 
13 
12 
11 
14 
17 

- ~ i l  inrerpretation reference: Robertson L Ca~pamlLa-1983, b e d  on 60% hmner r f f i c i m y  .nd .15 m s l id ing Qtr average 

, 



CPT671 : C P T U - 0 1 - m  LWA:  03-10-98 1 O : a  PAGE 8 

qEPTH DEPTH 

Eters feet 

17.05 55.9 
17.10 56.1 
17.15 56.3 
17.20 56.4 
17.25 56.6 
17.30 56.8 
17.35 56.9 
17.40 57.1 
17.45 57.2 
17.50 57.4 
17.55 57.6 
17.60 57.7 
17.65 57.9 
17.70 58.1 
17.75 58.2 

17.85 58.6 
17.90 58.7 

v.ao 5a.4 

17.95 58.9 
18.00 59.1 
18.05 59.2 
18.10 59.4 
18.15 59.5 
18.20 59.7 

18.30 60.0 
18.35 60.2 
18.40 60.4 
18.45 60.5 

la.z 59.9 

T I P  
Qc ksc 

60.7 
91.1 
99.5 

118.4 
119.3 
158.6 
205.3 
224.7 
221. 4 
211.8 
190.5 
176.2 
155.5 
99.4 

13.9 
219.3 
199.1 
103.2 
52.1 
21, -3 
20.6 
18.2 
19.6 
22.8 

168.4 
158.6 
293.0 
543.0 
s . 2  

FR 1 CT ION 
Fs ksc 

1.250 
1 * 140 
1.930 
1 .as0 
1 .Mo 
1.730 
1.900 
2.040 
2.180 
2.200 
2.180 
2.2m 
2.400 
1.290 
1 A20 
1 A50 
2 -360 
2.150 
1 -200 

0.200 
0.170 
0.280 
0.510 
0.520 
1 .a0 
1.080 

? 
? 

0.3ao 

FR RATIO 
Fs/Qc X 

2.06 
1.25 
1 .% 
1 .59 
1.56 
1.09 

-0.93 
0.91 
0.97 
1.02 
1.14 
1 .a 
1.56 
1.30 
1.05 
0.66 
1.19 
2.08 
2.30 
1.56 
0.97 
0.94 
1 .42 
2.23 
0.31 
0.65 
0 -37 

? 
? 

PORE PR 

Pu ksc 

0.32 
0.31 
0.31 
0.31 
0.33 
0.3 
0 .% 
0.32 
0.37 
0 3 7  
0 -36 
0.36 
0.35 
0 .a 
0.41 
0.33 
0.29 
0.26 
0.4s 
0.54 
0.54 
0.55 
0.56 
0.57 
0.59 
0.58 
0.60 
0.57 
0.55 

P P RATIO 
PU/OC x 

0.53 
0.3 
0.31 
0.26 
0.26 
0.21 
0.17 
0.14 
0.16 

' 0.17 
0.19 
0.20 
0.23 
0 .a 
0 -30 
0.15 
0.15 
0.25 
0.86 
2.22 
2.62 
3.03 

2.50 
0.55 
0 -37 
0.20 
0.10 
0.08 

2.85 

INC 
l a 0  

4.0 
4.0 
4.0 
4.0 
4.0 
1.0 
4.0 
4 .O 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
1.0 
4.0 
4.0  
4.0 
4 -3 
4 -3 
4 -3 
4.4 
4.5 

INTERPRETED 
SOIL TYPE 

s i l t y  sand t o  sandy Silt 
s i  L t y  sand t o  s a d y  s i  L t  
s i l t y  s a d  t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  

s a d  t o  s i l ty  s a d  
.url t o  s i l t y  und 

sand 
S d  

sand 
S d  

S u d  

sand t o  s i l t y  sand 
sand t o  s i l t y  sand 
s u d  t o  s i l t y  sand 

S d  

und 
S u d  

sand t o  s i l t y  sad  
s i l t y  s a d  t o  sandy silt 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  c l a w  s i t r  

sand t o  s i l t y  sand 
S u d  

sand 
? 

? 
? 

w 
SPT 

21 
28 
31 
37 
33 
10 
39 
u 
u 
42 
39 
u 
36 
32 
30 
37 
35 
30 
20 
13 

8 
8 
8 

18 
23 
41 

? 
? 
7 

.il interpretat ion reference: Robertson & Craplnella-1983, based on 60% hrmncr eff ic iency and .I5 m s l i d i n g  d8ta average 
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SQINDDNG OATA IN FILE C P T ~ R  03-11-9a O~:CI 

SERATOR : GJV-LM LOCATION : CPTU-01-OW Lb7 

ID : &-CHANNEL JOB No. : 1507-000 

K.  E. WIGHT, 1NC. 
916 fpringdrle Or., Exton, Pa 1931 

DEPTH DEPTH 
UbEt8rS frit 

0.05 0.2 
. 0.10 0.3 

0.15 0.5 
0.20 0.7 

0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.6 

0.25 0.8 

0.55 1.8 
0.60 2.0 
0.65 2.1 
0.70 2.3 
0.75 2.5 
9.80 2.6 

05 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.6 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 

1.40 4.6 
1.45 4.0 
1.50 4.9 
1.55 5.1 
1.60 5.2 
1.65 5.4 
1.70 5.6 
1.75 5.7 
1.80 5.9 

__ 1.85 6.1 
1.90 6.2 
1.95 6.4 
2.00 6.6 

TIP 
Oc ksc 

13.1 
20.0 
17.8 
12.9 
14.4 
30.1 
44.0 
31 -5 
t3 -3 
40.6 
32.9 
23.9 
16.6 
29.0 
83.7 
93.3 
92.0 
39.9 
31.2 
12.8 
7.7 
10.7 
29.1 
24 -6  
14.7 

11.5 
11.2 
10.4 
12.7 
13.3 
12.3 
10.5 
10.3 
14.7 
14.3 

13.9 
IS .2 
18.6 
22.0 

12.8 

FRICfIW 
Fs b c  

0 -390 
0.180 
0.500 
0.360 
o.sm 
0.890 
1 .wo 
1 .om 
0.810 
0.MO 
0.830 
0.760 
0 -520 

0.350 
1.940 
0.730 
0 A70 
0.430 
0.460 
0 -320 
0 .no 
0 . u o  
0.570 
0.490 
O . U O  
0.470 
0.550 

0.610 
0.710 
0.690 
0.690 
0.680 
0.670 
0.640 
0.640 
0.660 
0.830 
1.000 

o.8m 

o.sao 

FR RATIO PORE PR P P RATIO 
Fs7Qc X 

2.97 
2.40 
2.80 
2.79 
3.W 
2.96 
2.41 
3.40 

1.92 
2.52 

3.14 
3.00 
0.42 

0.79 
1.68 

3.59 
4.15 
3.10 
1.58 
2.32 
3 .Y 
3 .a2 
4.20 
5.21 
4.56 
4.83 
5 -79 
6.57 
6.68 
4.62 
4.68 

4.60 
4 .Y 
4.45 
4 -38 

3.41 

3.18 

2.08 

1 .sa 

4.98 

Pu krc 

-0.04 
-0.15 
-0.61 
-0.61 
-0.63 
-0.61 
-0.13 
-0.U 
-0.09 
-0.49 
-0.10 
-0.08 
-0.17 
-0.10 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.15 
-0.08 
-0.07 
-0.06 
-0.16 
-0.16 
-0.15 
-0.15 
-0.12 
-0.12 
-0.12 
-0.11 
-0.10 
-0.09 

-0.08 
-0.07 
-0.06 
-0.06 
-0.01 
0.00 

-0.08 

PW/OC X 

-0.31 
-0.75 
-3.42 
-4.72 
-6.38 
-2.03 
-0.30 
-0.13 
-0.39 
-1.21 
-0.30 
-0.33 
-1.03 
-0.34 
0.00 
0.00 
0.00 
0.00 
0.00 
-1.17 
-1.04 
-0.66 
-0.21 
-0.65 
-1.09 
-1.30 - 1.34 
-1.15 
-0.91 
-0.90 
-0.90 
-0.95 

-0.54 
-0.56 
-0.55 
-0.43 
-0.39 
-0.05 
0.00 

-0.117 

INC 
1 -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

INTERPRETED 
SOIL TYPE 

? 

clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 

C l . m  s i l t  t o  s i l t y  clay 
S i l t y  Clay t O  CL.Y 

clayey s i l t  t o  s i l t y  clay 
smdy s i l t  t o  c l a m  s i l t  

sandy s i l t  t o  c l . ~  s i l t  
88dy s i l t  to c l . m  s i l t  
sudy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  to s i l t y  clay 

s i l t y  sand to s- s i l t  
und to s i l t y  s a d  

s i l t y  und to undy s i l t  
s i l t y  sand t o  .udy s i l t  
s u e y  s i l t  to c l . m  s i l t  
clayey s i l t  t o  s i l t y  clay 

C L W  

.udy s i l t  t o  c l . m  s i l t  
sandy s i l t  to c l a m  s i l t  

s i l t y  clay t o  clay 

C l m  S i l t  t O  S i l t y  Clay 

S i l t y  Sand to 8- S i l t  

C l a w  S f k t  t O  Silty Clay 

C L 8 y . y  S i l t  t O  S i l t y  Clay 

Clay 
Clay 

C h Y  

ClW 
Clay 
Cl8y 

ClW 
clay 
clay 
Clay 

Clay 

Clay 

Clay 
Clay 

N 
SPT 

? 
a 
8 
10 
10 
15 
14 
16 
13 
13 
13 
12 
12 
14 
23 
22 
25 
18 
11 
9 
10 

9 
9 
a 

11 
11 ' 
12 
13 
12 
11 
12 
13 
14 
14 
14 
16 
19 
21 

a 

a 

'ntcrpretation refermca: Robertson tup.netta-1983, b e d  on 60% h m r  e f f i c i m y  nd .I5 s l i d i m  d.tr -rag. 



DEPTH DEPTH 
meters feet 

2.05 6.7 
2.10 6.9 
2.15 7.1 
2.20 7.2 
2.25 7.4 

, 2.30 7.5 
2.35 7.7 
2.40 7.9 
2.65 .8.0 

2.55 8.4 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.80 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 

2.50 0.2 

3.60 11.8 
3.65 12.0 
3.70 12.1 

3.75 12.3 
3-80 12.5 
3-85 12.6 
3.90 12.8 
3.95 13.0 
4-00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 

4.35 14.3 
4.40 14.4 

-- 4.45 14.6 
4.50 11.8 

4.30 14.1 

T I P  
Pc ksc 

22.7 
18.5 
16.0 
15.4 
22.5 
32.8 
26.1 
31.1 
31.9 
31 .L 
32.0 
32.3 
28.8 
29.0 
29.5 
27.0 
26.4 
39.6 
49.7 
59.6 
66.5 
46.8 
38.6 
37.0 
33.9 
35.9 
32.5 
28.2 
33.0 
36.3 
32.1 
30.7 
32.2 
33.4 
30.7 
35.8 
54.7 
90.6 
94.3 
n .0  
52.2 
u.9 
39.8 
28.9 
27.3 
27.8 
25.8 
28.3 
35.4 
62.7 

FR I C l  ION 
Fs ksc 

0.960 
0.810 
0,630 
0.660 
0.640 
0.730 
0 A90 
0.860 
0.700 
0.no 
0.780 
0.590 
0.680 
0.080 
1 .w 
1 .os0 
1 .loo 
1.310 
1 .580 
2.010 
1.510 
0.870 
0.m 
0.560 
0.700 
0.620 
0.610 
0.670 
0.800 

0.790 
0.m 
0.600 
0.430 
0.620 
0.810 
0.760 
0.670 
1.010 
1.160 
1.300 
0.m 
0 -360 
0 -300 
0.320 
0.350 
0.450 
0.900 
1.300 
1.650 

a.no 

FR RATIO PORE PR 
Fs/Qc X 

4.23 
4-38 
3.93 
4 .29 
2.86 
2.23 
-3 A 2  
2-70 
2.19 
2.33 
2.44 
1.82 
2.36 
3.01. 
3.59 
3.90 
4.17 
3.31 
3.18 
3 3 9  
2.27 
1.86 
2.01 
1.51 
2.06 
1 .T3 
1 .a 
2.38 
2.42 
2.15 
2.46 
2.51 
1.86 
1.29 
2.02 
2.26 
1.39 
0.74 
1.07 
1.90 
2.49 
1.72 
0.91 
1 .W 
1.17 
1.26 
1 -71 
3.18 
3.67 
2.63 

Pw ksc 

0.00 
0.00 
0.02 
0.02 
0.03 
0.05 
0.06 
0.08 
0.12 
0.14 
0.15 
0.15 
0.17 
0.17 
0.18 
0.18 
0.21 
0.24 
0.28 
0.30 
0.27 
0.28 
0.29 
0.31 
0.31 
0 .n 
0.32 
0 .u 
0.34 
0.35 
0.34 
0 -35 
0 -35 
0.36 
0.38 
0 -38 
0 -39 
0 -36 
0.27 
0.01 
0.00 
0.W 
0.01 
0.06 
0.08 
0.09 
0.10 
0.12 
0.14 
0.16 

P P RATIO 
Pw/Oc % 

0.00 
0.00 
0.12 
0.13 
0.13 
0.15 
0.23 
0.26 

0.45 
0.47 
0.46 
0.59 
OS9 
0.61 
0.67 
0.80 
0.61 
0.56 
0.51 
0.41 
0.60 
0.76 
0 .e4 
0.91 
0.92 

1.21 
1.03 
0.97 
1.06 
1.14 
1.09 
1.08 
1.24 
1.06 
0.71 
0.40 
0.29 
0.01 
0.00 
0.09 
0.10 
0.21 
0.29 
0 -32 
0 -39 
OA2 
0.40 
0.26 

o .3a 

0.98 

1NC 
I de9 

0 .2 
0.2 
0.2 
0 .2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
Q .3 
0 -3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.L 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 

INTERPRETED 
SOIL TYPE 

s i l t y  clay t o  clay 
s i l t y  clay to clay 

clay 
s i l t y  clay t o  clay 

c l . m  s i l t  t o  s i l t y  clay 
c l w  s i l t  t o  s i l t y  clay 
sudy s i l t  t o  c 1 . m  s i l t  
&my s i l t  t o  c 1 . m  s i l t  
undy s i l t  t o  c l . m  s i l t  
sandy s i l t  t o  clayey s i l t  
s u m .  s i l t  t o  clayey s i l t  
s u u y  s i l t  t o  clayey s i l t  
sa&y s i l t  t o  c l . m  s i l t  
C 1 . m  s i l t  t o  s i l t y  clay 
c l a m  s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
c l y y  s i l t  t o  s i l t y  clay 
c l y y  s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
san&y s i  lt t o  clayey s i  l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
randy s i l t  t o  clayey s i l t  
S- s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
randy s i l t  t o  clayey s i l t  
s m  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
s- s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey s i l t  
randy s i l t  t o  c 1 . m  s i l t  
s i l t y  und t o  sandy s i l t  

sand t o  s i l t y  und 
sand t o  s i l t y  sand 

s i l t y  sand t o  undy  s i l t  
s i t t y  s a d  t o  san&y s i l t  
s i l t y  sand t o  @ dit 
s i l t y  und t o  undy s i l t  
s i l t y  und t o  s i l t  
S- s i l t  t o  clayey s i l t  
S- s i l t  t o  clayey s i l t  
spndy s i l t  t o  clayey s i l t  
C t W W  S i l t  t o  s i l t y  clay 
s.nd/ s i l t  t o  c l r y y  s i l t  
undy s i l t  t o  clayey s i l t  

N 
SPT 

11 
13 
17 
12 
12 
11 
12 
12 
13 
13 
13 
12 
12 
15 
14 

15 
19 
25 
23 
23 
20 
16 
15 
14 
14 
13 
12 
13 
16 
13 
13 
13 
13 
13 
16 ' 

20 
20 
22 
25 
19 
15 
13 
11 
11 
11 
11 
15 
17 
24 

ia 

) i t  interpretation reference: Robertson L cmpanella-1983, &sed on 60% haac r  efficiency ud -15 m s l id ing data avcragc 



PAGE 3 

DEPTH DEPTH 
ters f e r  

4.55 14.9 
4.60 15.1 
4.65 15.3 
4-70 15.4 
4.75 15.6 
4.80 15.7 
4.85 15.9 
4.90 16.1 
4.95 16.2 
5.00 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.30 17.4 
5.35 17.6 
5.40 17.7 
5.65 17.9 
5.50 18.0 
5.55 18.2 
5.60 18.4 
5.65 18.5 
5.70 18.7 

.75 18.9 
5.80 19.0 
5.85 19.2 
5.90 19.L 
5.95 19.5 
6.00 19.7 
6.05 19.8 
6.10 20.0 
6.15 20.2 
6.20 20.3 
6.25 20.5 
6.30 20.7 
t.35 20.8 
6.40 21.0 
6.45 21.2 
6.50 21.3 
6.55 21.5 
6.60 21.7 
6.65 21.8 
6.70 22.0 
6.75 22.1 
6.80 22.3 
6.85 22.5 
6.90 22.6 
6.95 22.8 
'-00 23.0 

T I P  

Qc ksc 

84.9 
101.7 

35.9 
34 .5 
46.7 
56.7 
n.7 
108.7 

276.5 
286.3 
333.6 
W.l 
317.7 
332.3 
260.3 
159.4 

58.5 

238.0 

ii7.a 
62.6 
102.7 
97.9 
103.1 
73.7 
113.8 
98.7 
173.9 
346.1 
507.7 
454.4 
464.2 
501.9 
800.9 
809.4 
6a2.8 
535.0 
615.9 
484.1 
360.0 
69.6 
592.9 
568.1 
414.7 
301 .4 
340.0 

361.1 
325.4 
107.1 
42.3 

370.3 

FRICTION 
Fs k s c  

2.350 
2.050 
1 .ma 
0 -360 
0.660 
1.390 
1.520 
2.180 
2.500 
3.050 
2.920 
3.060 
2.710 
2.590 
2.090 
2.wo 
2.190 
3.140 
1.370 
1.260 
0 -390 
0.760 
1.010 
2.070 
1 A60 
1.580 
1 .%O 
4.950 
5.950 
8.200 
7.280 
6.230 
7.210 
9.990 
9.990 
9.740 
8.250 
6.720 
3 .220 
2.730 
5.650 
7.120 

6.930 
7.200 
6.330 
4.690 

2.570 
0.560 

a. im 

4.210 

FR RATIO 

Fs/Oc % 

2.n 
2.02 
1.76 
1 .oo 
1.91 

4.68 

1.32 
1 .a 
1.06 
1.07 

0.75 
0.60 
0.61 
0 . S  
1.97 
1.16 
2.01 

0.70 

2.81 
0.93 
1.60 
1.13 
1.43 
1.17 
1-80 
1.57 
1.24 
0.90 
1-23 
1 .L6 
1.82 
1.34 
1.39 

3.95 
0.95 
1.25 
1.97 
2.30 
2.12 
1.71 
1.30 
1.32 
2.40 
1.32 

. 2.98 

2.111 

o.ai 

o .3a 

0.98 

0.19 

PORE PR 

Pw k s c  

0.16 
0.07 
0.05 
0.11 
0.13 
0.12 
0.13 
0.17 
0.13 
0.13 
0.01 
-0.11 
-0.15 
-0.19 
0.M 
0.06 
0.00 
0.16 
0.18 
-0.26 
-0.25 
-0.32 
-0.36 
-0.31 
-0.12 
-0.47 
-0.22 
-0.05 
-0.22 
-0.26 
-0.26 
-0.27 
-0.16 
-0.11 
-0.01 
0.09 
-0.03 
-0.05 

-0.09 
0.05 
-0.37 
-0.35 
-0.36 
-0.31 
-0.27 
-0.21 
-0.29 
-0.49 
-0.59 

-0.08 

p P RAT10 
PW/OC x 

0.19 
0.07 
0.09 
0.31 
0.38 
0.26 
0 23 
0 .22 
0.07 
0.05 
0.00 

-0.U 
-0.01 
-0.06 
0.01 
0.02 
0.00 
0.10 
0.15 
-0.4 
-0.24 
-0.33 
-0.35 
-0.42 
-0.11 
-0.48 
-0.13 
-0.01 
-0.04 
-0.06 
-0.06 
-0.05 
-0.02 
-0.01 
-0.00 
0.02 

-0.00 
-0.01 
-0.02 
-0.13 
0.01 
-0.07 

-0.12 
-0.09 
-0.07 
-0.06 
-0.09 
-0.46 - 1.39 

- o m  

0.6 
0.7 
0.8 
0.8 
0.8 

0 .I 
0.8 

0.7 

0.8 
0.8 
0.8 

0 .a 

0 .a 

0.8 

0.8 

0.8 

0.1 

0.1 

INTERPRETED 

SOIL TYPE 

sandy s i l t  to clayey s i l t  
s i l t y  sand to smey s i l t  
s i l t y  und to .udy s i l t  
s i l t y  s a d  t o  ullfy s i l t  
sady  s i l t  t o  clayey s i l t  
.udy s i l t  t o  c 1 . m  s i l t  
umy S i l t  t o  C h y y  s i l t  
s i  Lty s u d  t o  sandy s i  l t  

s a d  to s i l t y  s u d  
und 
und 
s u d  
S u d  

g r r n l l y  s u d  t o  und 
gravelly und to und 

und 
und 

sand to s i l t y  s a d  
0.8 s i l t y  sand to urrly s i l t  
0.9 sand to s i l t y  sand 
0.9 sand to s i l t y  sand 
0.9 sand to s i l t y  sand 
0.9 sand to s i l t y  und 
0.9 sand to s i l t y  sand 
0.9 s i l t y  sand to sa&y s i l t  
1 .o 
0.1 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.5 
0.4 
0.4 
0.3 
0.3 
0.3 
0 -3 
0.3 
0.6 
0.9 
0.9 
0.9 
1 .a 
1.0 
1.1 
1.2 
1.3 

s8nd to s i l t y  und 
sand to s i l t y  sand 

S.nd 

S u d  

.ud 
S u d  

und 
und 
S u d  

S d  

sand 
und 
und 
s u d  
sand 
S r d  

s u d  
sand t o  silty S u d  

sud t o  s l l t y  s u d  
sand to s i l t y  s d  
sand to s i l t y  und 

und 
r u d  t o  s i  Lty rud 
s u d  to s i l t y  s d  

s i l t y  und t o  smdy s i l t  

W 

SPT 

33 
27 
22 
14 
16 

24 
36 
42 
47 
53 
60 
64 
57 
57 
63 
50 
45 
38 
26 
22 
25 
23 
24 
32 
32 
52 
69 

95 
95 
118 
141 
153 
135 
122 ' 
109 
97 
61 
611 

105 
107 
M 
u 

70 
66 
10 
21 

ia 

a7 

a2 

a9 

S L interpretation reference: Robertson L Culprnella-1983, based on 60% h-r efficiency and .15 UI sliding data average 



DEPTH DEPTH 
meters feet 

7.05 23.1 
7.10 23.3 
7.15 23.5 
7.20 23.6 
7.25 23.8 

.7.30 a.9 
7.35 24.1 
7.40 21.3 
7.15 21.4 
7.50 24.6 
7.55 24.8 
7.60 24.9 
7.65 25.1 
7 . M  25.3 
7.75 25.4 
7.80 25.6 
7.85 25.8 
7.90 25.9 
7.95 26.1 
8.00 26.2 
8.05 26.4 
8.10 26.6 
8.15 26.7 
8.20 26.9 
8.25 27.1 
8.30 27.2 
8.35 27.4 
8.40 27.6 
8.45 27.7 
8.50 27.9 
0.55 28.1 
8.60 28.2 
8.65 28.4 
8.70 28.5 

8.80 28.9 

8.90 29.2 

- 

8.75 28.7 

8.85 29.0 

8-95 29.6 
9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.20 30.2 
9.25 30.3 
9.30 30.5 
9.35 30.7 
9.40 30.8 
9.45 31.0 
9.50 31.2 

TIP FRICTION FR R A T I O  PORE PR P P RATIO INK INTERPRnD 

ac ksc Fs ksc Fs/Qc X PW ksc Pw/Oc Z I dcg SaIL TYPE 

39.4 
37.5 
38.3 
38.5 
37.7 
41.0 
40.9 
39 -3 
33.6 
32.9 
34 .3 
36.3 
38.0 
37.7 
36.3 
36.7 
39.6 
40.3 
35 .a 
36.3 
36.5 
35 -3 
33.3 
34.5 
3L.7 
34.3 
32.8 
31.3 
30.3 
30.0 
34.6 
38.5 
36.3 
32.5 
31 .O 
17.1 
30.5 
29.0 
30.0 
31.3 
30.4 
28.8 
29.3 
27.6 
26.5 
26.0 
27.1 
28.4 
27.0 
26.5 

0 -360 
0.530 
0.540 
0.700 
0 . n o  
0 . ~ 0  
0.520 
0.520 
0.480 
0.450 
0.410 
0 .uIo 
0.410 
0 3 0  
0.160 
0 380 
0.050 
0.070 
0.080 
0.120 
0.120 
0.160 
0.050 
0.020 
0.010 
0.040 
0.020 
0.070 
0.010 

0.170 
0.260 
0.200 
0.220 
0.220 
0.230 
0.210 
0.200 
0.180 

0.170 
0.190 

0.150 
0.120 
0.110 
0.110 
0.120 
0.140 
0.170 

0.070 

o.im 

o.im 

0.91 
1 .41 
1.41 
1.112 
2.07 
1 .% 

'1.27 
1.32 
1 .43 
1.37 
1 .t9 
1 .05 
1 .a8 
1 .01 
1.27 
1 .a 
0.13 
0.17 
0.22 
0.33 
0 .n 
0.45 
0.15 
0.06 
0.03 
0.12 
0.06 
0.22 
0.03 
0.23 
0.49 
0.68 
0.77 
0.68 
0.71 
1.35 
0.69 
0.69 
0.60 
0.54 
0.56 
0.66 
0.58 
0.34 
0.45 
0.42 
0.41 
0.42 
0.52 
0.64 

-0.54 
-0.50 
-0.50 
-0.49 
-0.06 
-0.43 
-0.43 
-0.42 
-0.45 
-0.45 
-0.a 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.45 
-0.4 
- 0 . 4  
-0.4 
-0.4 
- 0 . 4  
- 0 . 4  
-0 .U 
- 0 . 4  
-0.U 
-0.U 
-0.4 
- 0 . 4  
-0.43 
-0.43 
-0.43 
-0.43 
-0.42 
-0.43 
-0.42 
-0.42 
-0.42 
-0.41 
-0.41 
-0.40 
-0.39 
-0.39 
-0.41 
-0.41 
-0.41 
-0.40 
-0.39 
-0.38 

-1.37 
-1.33 
-1.30 
-1.27 
-1.22 
-1.05 
-1.05 
-1.07 
-1.31 
-1.37 
-1.31 
-1.24 
-1.18 
-1.19 
- 1.21 
-1.23 
-1.11 
-1.12 
-1.23 
-1.21 
-1.20 
-1.25 
- 1.32 - 1.27 
- 1 .27 
-1.28 
-1.34 
-1.10 
-1.45 - 1.47 
-1.24 
-1.12 
-1.19 
-1.32 - 1.36 
-2.52 
-1.38 
-1.45 
-1.00 
-1.31 
-1.35 
- 1.39 
-1.33 
-1.41 
- 1.55 
-1.57 - 1 3 2  
-1.51 
-1 A S  
-1 .4 

1.3 s i l t y  sand t o  s u d v  s i l t  
1.3 s i l t y  sand t o  undy S i l t  

1.3 s i l t y  ~ud to  undy s i l t  
1.3 undy s i l t  t o  c l a m  s i l t  
1.1 smdy s i l t  t o  c l ryry  s i l t  
1.3 surly s i l t  t o  c l a m  s i l t  
1.3 s i l t y  s a d  t o  ..ndy s i l t  
1.3 s i l t y  s a d  t o  sandy s i l t  
1.3 s i l t y  s a d  t o  sandy s i l t  
1.3 s i l t y  und t o  undy s i l t  
1.1 s i l t y  sand t o  undy s i l t  
1.4 s i l ty  .ud t o  s i l t  
1.5 s i l t y  sand t o  smdy s i l t  
1.5 s i l t y  sand t o  undy s i l t  
1.6 s i l t y  s a d  t o  W s i l t  
1.6 s i l t y  sand t o  undy s i l t  
1.6 s i l t y  sand t o  undy s i l t  
1.7 und t o  s i l t y  und 
1.8 sand to  s i l t y  und 
1.8 s i l t y  sand t o  sandy s i l t  
1.8 s i l t y  sad t o  smdy s i l t  
1.8 s i l t y  sad t o  sm&y s i l t  
1.8 s i l t y  sand to  undy s i l t  
1.8 sand to  s i l t y  sand 
1.9 sand to  s i l t y  sand 
1.9 sad t o  s i l t y  und 
1.9 sand t o  s i l t y  sad 
1.9 sand t o  s i l t y  sand 
1.9 s i l t y  rand to  undy s i l t  
1.9 s i l t y  sand to  mdy s i l t  
2.0 s i l t y  sand to  und/ s i t t  
2.0 s i l t y  sam t o  surCv s i l t  
2.0 s i l t y  s a d  t o  sandy s i l t  
2.1 s i l t y  sad t o  undy s i l t  
2.1 s i l t y  sand t o  sandy s i l t  
2.2 s i l t y  sand to s a d y  s i l t  
2.2 s i l t y  sand to  sandy s i l t  
2.2 s i l t y  sand t o  sandy s i l t  
2.2 s i l t y  sand t o  ~ n d y  s i l t  
2.3 s i l t y  sad t o  undy s i l t  
2.3 s i l t y  sand t o  undy s i l t  
2.3 s i l t y  sard t o  sandy s i l t  
2.3 s i l t y  und t o  umly s i l t  
2.3 s i l t y  sand t o  .ydy s i l t  
2.4 s i l t y  sand t o  ~ n d y  s i l t  
2.4 s i l t y  sand t o  s.ndy s i l t  
2.4 s i l t y  sand t o  mdy s i l t  
2.4 s i l t y  sand t o  sandy s i l t  
2.4 silty rud t o  s8ndy s i l t  
2-4 s i l t y  sand t o  ~ n d y  s i l t  

N 
SPT 

13 
13 
13 
15 
16 
16 
13 
13 
12 
11 
12 
12 
12 
12 
12 
13 
13 
10 
9 

12 
12 
12 
11 
9 
9 
8 
8 
8 

10 
11 
11 
12 
12 
11 
9 
9 
9 

10 
10 
10 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 

ddiL interpretation reference: Robertson L Camp.nella-1983, based m 60% h-r cff ic icncy and .15 m s l i d ing  data -rage 



DEPTH DEPTH 
-ters feet 

9.55 31.3 
9.60 31.5 

- 9.65 31.7 

9.15 32.0 
9-70 31.8 

9.80 32.2 
9.115 32.3 
9.90 32.5 
9.95 32.6 

10.05 33.0 
10.10 33.1 
10.15 33.3 
10.20 33.5 
10.25 33.6 

10.35 3 . 0  
10.40 34.1 
10.45 34.3 
10.50 34.4 
10.55 34.6 

10.00 32.8 

10.30 33.8 

10.60 34.8 
10.65 34.9 
10.70 35.1 

1.75 35.3 
.J.80 35.4 
10.85 35.6 
10.90 35.8 
10.95 35.9 
11-00 36.1 
11-05 36.3 
11.10 36.4 
11.15 36.6 
11.20 36.7 
11.25 36.9 
11.30 37.1 
11.35 37.2 
11.40 37.L 
11.45 37.6 
11.50 37.7 
11.55 37.9 
11.60 38.1 
11.65 38.2 

11.75 38.5 
11.711 38.4 

11.80 38.7 
11.85 38.9 

. _ _  

11.90 39.0 
- 11.95 39.2 
'2.00 39.4 

TIP 
Oc ksc 

29.6 
32.8 
37.0 

37.4 
37.4 
33.0 
31 -3 
30.7 
29.2 
28.1 
28.5 
27.0 
28.2 
29.0 
29.4 

38.4 

28.8 
28.1 
27.8 
25.1 
30.7 
32.5 
32.8 
31.9 
30.3 
31.1 
33.4 
34.3 
33.8 
37.9 
46.9 
49.2 
46.1 
u.3 
45.4 
58.2 
65.2 
74.5 
92.5 
131 -9 
63.3 
33.7 
31.6 
32.6 
33.2 
37.0 
39.7 
40.0 
65.6 
40.3 

FRICTION 
Fs ksc 

0.310 
0 . a o  
0.600 
0.710 
0.670 
0.600 
0.540 
0.480 
0.390 
0.330 
0.270 
0.200 
0.160 
0.120 
0.110 
0.110 
0.110 
0.060 
0.100 
0.170 
0.260 
0.330 
0 -340 
0.270 
0.230 
0.230 
0 -320 
0.360 
0.420 
0.690 
0.910 
1.110 
0.930 
0.740 
0.950 
1.040 
1.950 
2.390 
2.630 
3.190 
2.270 
1.100 
0.UO 
0.470 
0.510 
0.640 
0.730 
1 .230 
0.860 
0.730 

FR RATIO 
Fs/Oc % 

1 .os 
1 A6 
1.62 
1 .as 
1.79 
1.61 
-1.64 
1.54 
1.27 
1.13 
0.96 
0.70 
0.58 
0.43 
0.38 
0.37 
0.38 
0.21 
0.36 
0.68 
0.85 
1.02 
1 .u 
0.85 
0.76 
0.74 
0.96 
1 .os 
1.24 
1.82 
1.94 
2.26 
2.02 
1.67 
2.09 
1.79 
2.99 
3.21 
2.g 
2.42 
3.58 
3.26 
1.39 
1 .u 
1 .% 
1 .n 
1 .Iu 
3.08 
1.31 
1.61 

Pw ksc 

-0.37 
-0.36 
-0.22 
-0.19 
-0.17 
-0.15 
-0.14 
-0.13 
-0.13 
-0.12 
-0.11 
-0.10 
-0.09 
-0.08 
-0.07 
-0.06 
-0.05 
-0.03 
-0.02 
0.02 
0.05 
0.07 
0.09 
0.10 
0.11 
0.13 
0.11 
0.25 
0.27 
0.30 
0 .a 
0 -39 
0.39 
0.41 
0.43 
0.47 
0.54 
0.61 
0.68 
0.41 
0.01 
0.06 
0.09 
0.10 
0.11 
0.13 
0.23 
0.27 
0.35 
0.35 

PU/PC = 
-1.25 
-1.10 
-0.59 
-0.49 
-0.45 
-0.40 
-0.42 
-0.42 
-0.42 
-0.41 
-0.39 
-0.35 
-0.32 
-0.28 
-0.24 
-0.20 
-0.17 
-0.11 
-0.07 
0.08 
0.16 
0.22 
0.27 
0.31 
0 -36 
0.42 
0.42 
0.73 

0.79 
0.70 
0.79 
0.85 
0.93 
0.95 
0.81 
0.83 

0.74 
0.31 
0.02 

0.28 
0.31 
0.33 
0.35 
0.58 
0.68 
0.53 
0.87 

0.80 

0,82 

0.11 

I NC 
I des 

2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

1 NTERPRETED 
SOIL TYPE 

s i l t y  sand t o  sa* s i l t  
s i l t y  sand t o  urrty s i l t  
sandy s i l t  t o  c 1 . m  s i l t  
un6/ s i l t  t o  c 1 . m  s i l t  
sady  s i l t  t o  c l a m  s i l t  
san&y s i l t  t o  c 1 . m  s i l t  
sandy s i l t  t o  c h y w  s i l t  
ulpy s i l t  t o  c 1 . m  s i l t  
s m  s i l t  t o  c l a m  s i l t  
s i l t y  und t o  undy s i l t  
s i  lty und t o  .ydy s i  l t  
s i l t y  und t o  sudy s i l t  
s i l t y  s a d  t o  m s i l t  
s i l t y  sud t o  s& s i l t  
s i  lty sand t o  undy s i  l t  
s i l t y  und t o  undy s i l t  
s i l t y  smd t o  .ydy s i l t  
s i l t y  sond t o  ..ndy s i l t  
s i l t y  sand t o  undy s i l t  

s i l t y  sand t o  wdy s i l t  
s i  L t y  s u d  t o  und/ s i  L t  
s i  lty sand t o  sady s i  l t  
s i l t y  sand t o  sandy s i l t  

S i l t y  Sand t o  S i l t  

2.5 s i l t y  sand to sady s i l t  
2.5 s i l t y  sand t o  rudV s i l t  
2.5 s i l t y  und t o  undy s i l t  
2.5 s i l t y  s a d  t o  sandy s i l t  
2.5 s i l t y  sand t o  undy s i l t  
2.5 s i l t y  sand t o  sandy s i l t  
2.5 sandy s i l t  t o  c l a m  s i l t  
2.5 sandy s i l t  t o  clayey s i l t  
2.5 Sandy S i l t  t o  Clayey S i l t  

2.5 
2.5 
2.5 
2.3 
2.2 
2.2 
1.8 
1.8 
1.8 
1.8 

1 .a 
1.8 

1 .a 

1 .a 
i .a 
1.8 
1 .I 

sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sa& s i l t  
sandy s i l t  t o  ctay.y s i l t  
sandy s i l t  t o  c t . m  s i l t  
sandy s i l t  to c t . w  s i t t  
sandy s i l t  t o  clayey s i l t  
sa& s i l t  t o  c l a m  s i l t  
sandy s i l t  t o  clayey S i l t  

undy s i l t  t o  ctayey s i l t  
undy s i l t  t o  el- s i l t  
undy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l r y y  s i l t  
S a d y  s i l t  t o  c 1 . m  s i l t  
sandy s i l t  t o  e l m  s i l t  
sandy s i l t  t o  c l a m  s i l t  
s i l t y  sand t o  smdy s i l t  
s i  l t y  sad t o  sudy s i l t  

N 
SPT 

10 
11 
14 
15 
15 
14 
14 
13 
12 
10 
10 
9 
9 
9 
10 
10 
10 
9 
9 
9 
10 
11 
11 
11 
10 
11 
11 
11 
12 
13 
18 
19 
19 
18 
16 
2 2 .  
26 
31 
40 
38 
31 
l? 
13 
13 
14 
15 
16 
19 
16 
16 

r l  interpretation reference: Robertson & Culp.mlla-1983, based on 60% hraPcr efficiency and .I5 II s l id ing data average 
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DEPTH DEPTH TIP 
meters f e r  OC ksc 

12.05 39.5 
12.10 39.7 
12-15 39.9 
12.20 40.0 
12.25 L0.2 
12.30 LO.4 

12.35 L0.S 
12.40 LO.? 
1 2 x 5  40.0 
12.50 41.0 
12.55 41.2 
12.60 11.3 
12.65 41.5 
12.70 41.7 
12.75 41.8 
12.80 42.0 
12.05 42.2 
12.90 42.3 
12.95 42.5 
13.00 42.7 

13.10 43.0 
13.15 43.1 
13.20 43.3 
13.25 43.5 
13.30 43.6 
i3.35 43.0 
13.40 44.0 
13.45 U.l 

13.50 U . 3  
13.55 44.5 
13.60 4 . 6  

13.05 42.8 

13.65 u.a 
13.70 44.9 
13.75 45.i 
13.80 45.3 
13.85 45.4 
13.90 45.6 
13.95 45.8 
14.00 45.9 
16.05 46.1 
14.10 46.3 
14.15 46.4 
14.20 46.6 
14.25 u . 0  
14.30 46.9 
14.35 47.1 
14.40 47.2 
14.45 47.4 
14.50 47.6 

34.0 
38.7 
55.4 
56.7 
50.5 
53.1 
39.5 
32.6 
31.7 
32.8 
33.3 
35.7 
36.1 
26.7 
33 -6 
31.3 
32.6 
39.4 
35.5 
31.0 
29.6 
28.7 
29.0 
29.6 
29.3 
27.1 
27.1 
28.6 
29.4 
30.8 
29.3 
28.8 
29.0 
29.2 
29.0 
27.6 
27.0 
26.1 
25 .L 

26.1 
28.0 
28.8 
31.1 
36.9 
42.2 
36.7 
33.0 
30.5 
30.4 
29.8 

FR I CT IQN 
FS ktc 

0.2So 
0.1170 
1.320 
1 .Loo 
1.510 
0.900 
0.530 
0.190 
0.040 
0.060 
0.020 
0.040 
0.100 

0.010 
0.110 
0.090 
0.110 
0.170 
0.100 
0.000 
0.020 
0,030 
0.010 
0.010 
0.090 
0.090 
0.070 
0.040 
0.060 
0.070 
0.090 
0.030 
0.040 
0.060 
0.140 
0.200 
0.150 
0.230 

0.260 
0.180 
0.190 
0.270 
0.260 
0.130 
0.020 
0.150 
0.090 
0.120 

0.070 

0. in 

FR RATIO 
Fs/Oc X 

0.73 
2.25 
2.30 
2.L7 
2.59 
1.69 

-1 .% 
0.58 
0.13 
0.18 
0.06 
0.11 
0.28 
0.26 
0.03 
0 -35 
0.28 
0.28 
0.48 
0.31 
0.00 
0.07 
0.10 
0.03 
0.03 
0 -33 
0.33 
0.24 
0.14 
0.19 
0.24 
0.31 
0.10 
0.14 
0.21 
0.51 
0.74 
0.58 
0.91 
0.65 
0.93 
0 -63 
0.61 
0.73 
0.62 
0.35 
0.06 
0.49 
0.30 
0.40 

PORE PR 
Pw krc 

0 3 8  
0.40 
0.40 
0.39 
0.42 
0.L3 
0 . u  
0.4s 
0.47 
0.49 
0.50 
0.51 
0.52 
0 . S  
OS6 
0.56 
0.57 
0.63 
0.65 
0.65 
0.65 
0.65 
0.66 
0.66 
0.67 
0.67 
0.68 
0.68 
0.68 
0.69 
0.69 
0.m 
0 .?l 
0.72 
0.71 
0.71 
0.71 
0.71 
0.71 
0.72 
0.73 
0.74 
0.76 
0.76 
0 . n  
0.n 
0.74 
0.74 
0.71 
0.72 

P P RATIO 
PW/OC x 

1.12 
1 .a3 
0.R 
0.69 
0.83 
0.81 
1.11 
1.38 
1 .As 
1 A 9  
1 .so 
1.43 
1 .u 
1.99 
1.67 
1.79 
1 .E 
1 A0 
1.83 
2.04 
2.19 
2.26 
2.20 
2.23 
2.29 

2.51 
2.37 
2.31 
2.24 
2.35 
2.43 
2.4s 
2.46 
2-44 
2.57 
2.63 
2.72 
2.80 
2.75 
2.61 
2.57 
2 . u  
2.06 
1 .a 
2.01 
2.24 
2.13 
2.34 
2.41 

2.48 

I I f  
I de9 

1 .8 
1 .8 

1.7 
1.7 
1.7 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 

1 .a 

INTERPRETED 
SOIL TYPE 

sandy s i  t t  t o  c l a w  s i  L t 
s i l t  t o  c l a w  S i l t  

s i l t  t o  c l a w  s i  L t  
smdy s i l t  t o  c 1 . m  s i l t  
8ardy S l l t  t o  c l w  s i l t  
sibty und t o  lQdy s i l t  
s i l t y  urd t o  s i l t  
s i l t y  urd t o  mdy  s i l t  
s i l t y  urd t o  sandy s i l t  

s u d  t o  s i l t y  und 
und t o  s i l t y  sard 
sad t o  s i l t y  s u d  

s i l t y  sad t o  s i l t  
1.4 s i l t y  s a d  t o  sandy s i l t  
1.4 s i l t y  s a d  t o  sandy s i l t  
1.4 s i l t y  s a d  to sndV s i l t  
1.4 s i l t y  Ud t o  undy s i l t  
1.4 s i l t y  s a d  t o  sudV s i l t  
1.4 s i l t y  smd t o  sady s i l t  
1.4 s i l t y  und t o  sandy s i l t  
1.4 s i l t y  sand t o  sandy s i l t  
1.4 s i l t y  sand t o  sandy s i l t  
1.4 s i l t y  sand t o  S8nd-y s i l t  
1.4 s i l t y  sand t o  sandy s i l t  
1.4 s i l t y  s a d  t o  s a d y  s i l t  
1.4 s i t t y  sand t o  sady s i l t  
1.4 s i l t y  und t o  sandy s i l t  
1.4 s i l t y  sand t o  s m  s i l t  
1.4 s i l t y  suid t o  udy s i l t  
1 .I 
1.4 
1 .L 
1.4 
1 .4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1 .2 
1 .2 
1 .2 
1.2 
1 .2 

s i l t y  sand t o  sa* s i l t  
s i l t y  suid t o  sandy s i l t  
s i l t y  rad t o  sandy s i l t  
s i l t y  ~ n d  t o  s i l t  
s i l t y  sand t o  sandy sil t  
s i  L t y  sand t o  s a d y  s i  l t  
s i l t y  sard t o  sandy s i l t  
s i l t y  sand t o  sa&y s i l t  
s i l t y  sard t o  swWy s i l t  
s i l t y  sand t o  sa* s i  L t  
s i l t y  und t o  sudy s i l t  
s i l t y  s 8 d  t o  undy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  .#d t o  sandy s i l t  
s i l t y  und t o  sandy s i l t  
s i l t y  sard t o  sandy s i l t  
s i l t y  d t o  .yby s i l t  
s i l t y  .nd t o  sady s i l t  
s i l t y  und t o  undy s i l t  
s i l t y  sand t o  s u d y  s i l t  
s i l t y  sand t o  un6/ s i l t  

II 

SPf 

15 
17 
20 
22 
21 
16 
14 
12 
11 
8 
1 
9 

11 
11 
10 
11 
11 
12 
12 
11 
10 
10 
10 
10 
10 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
9 
9 
9 
9 
9 
9 

10 
11 
12 
13 
12 
11 
10 
10 
10 

-J i t  interpretation retermce: Robertson L t ~ m l l n - 1 9 8 3 ,  based on 60% h m r  ef f ic icnc,  ud .15 m s l id ins 6 t r  avcrage 
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nEPlH DEPTH 
ters feet 

14.55 47.7 
14.60 47.9 
14.65 48.1 

14.n 48.4 
14.80 48.6 
14.85 48.7 
14.90 48.9 
14-95 49.0 
15.00 49.2 
15.05 49.4 
15.10 49.5 
15.15 49.7 
15.20 49.9 
15.25 50.0 
15.30 50.2 
15.35 50.4 
15.40 50.5 
15.45 50.7 
15.50 50.9 
15.55 51.0 
15.60 51.2 
15.65 51.3 
'5.70 51.5 

1.75 51.7 

i4.m 48.2 

15.80 51.8 
15.85 52.0 
15.90 52.2 
15.95 52.3 
16.00 52.5 
16.05 52.7 
16.10 52.8 
16.15 53.0 
16.20 53.1 
16.25 53.3 
16.30 53.5 
16.35 53.6 
16-40 53.8 
16.45 54.0 
16.50 54.1 
16.55 54.3 
16.60 54.5 
16.65 54.6 
16.m 54.8 
16.75 55.0 
16.80 55.1 

16.90 55.4 
16.95 55.6 

16-85 55.3 

T I P  
Oc ksc 

29.9 
30.1 
29.4 
26.0 
28.2 
29.1 
27.0 
27.2 
26.8 
26.5 
26.1 
25.4 
25.1 
26.6 
27.6 
26.8 
25 -7 
26.0 
26.8 
28.0 
29.5 

24.1 
22.4 
21 -2 
20 .8 
21.1 
20.9 
21 .5 
20.3 
20.4 
24.8 
23 -3 
26.8 
31 .O 
47.4 
71.1 
45.1 
88.1 
90.9 
71 .2 
46.0 
31.1 
160.8 
172.9 
206.1 
286.1 
428.9 
356.3 

26.8 

FR I CTIOW 
Fs ksc 

0.110 
0.060 
0.030 
0.080 
0.010 
0.100 
0.100 
0.010 

0.090 
0.050 
0.010 
0.000 
0.080 
0.090 
0.010 
0.050 
0.090 
0.060 
0.360 
0.290 
0.190 
0.110 
0.020 
0.050 
0.100 
0.110 
0.090 
0.140 
0.150 
0.080 

0.030 
0.220 
0.860 
1.360 
0.800 
0.680 
0.470 
0.750 
0.460 
0.040 
2.160 
2.030 
2. 490 
2.350 
6.810 

? 
? 

o.om 

0. oao 

FR RATIO 
W a c  % 

0.37 
0.20 
0.10 
0.29 
0.W 
0.34 
'0.37 
0.15 
0.26 
0.34 
0.19 
0.W 
0.00 
0.30 
0.33 
0.W 
0.19 
0.35 
0.22 
1 .a 
0.98 
0 . n  
0.46 
0.09 
0.24 
0.18 
0.52 
0.43 
0.65 
0.74 
0.39 
0.32 
0.13 
0.82 
2.n 
2.87 
1.12 
1.51 
0.53 
0 .a3 
0.65 
0.09 
6.95 
1.26 
1 .u 
1.14 
2.38 

? 
? 

PORE PR 
Pw ksc 

0.74 
0.75 
0.75 
0.75 
0.75 
0.82 
0 . 8  
0.85 
0.85 
0.116 
0.86 
0.87 

0.87 

0 . a  

0.116 
0.87 
0.88 
0.87 
0.90 
0.93 
0.95 
0.96 
0.98 
0.99 
1 .a0 
1.02 
1 .a 
1.07 
1.10 
1.15 
1.21 
1-23 
1.29 
1.26 
1.11 
1.10 
0.03 
0.25 
0.21 
0.28 
0.27 
0.15 
0.23 
0.22 

-0.07 
-0.13 

o.m 

0.87 

0.17 

p P RAT10 

PW/QC % 

2.47 
2.50 
2.55 
2.68 
2.66 
2.82 
3.07 
3.13. 
3.18 
3.24 
3.30 
3.13 
3.46 
3.27 
3.15 
3.29 
3.39 
3.31 
3.24 
3.14 
2.95 
3.63 
3.87 
4.25 
4.53 
4 -71 
4.68 
4.79 
4.74 
5.13 
5.24 
4 . u  
4.93 
4.51 
3.97 
2.R 
1 .n 
2.16 
1.25 
0 -91 
0 -35 
0.46 
0.90 
0.17 
0.09 
0.11 
0.08 
-0.02 
-0.W 

INK 
I dcg 

INTERPRETED 
SOIL TYPE 

1.2 s i l t y  sand to  randy s i l t  
1.2 s i l t y  sad t o  undy s i l t  
1.2 s i l t y  sad t o  sandy s i l t  
1.2 s i l t y  und to undy s i l t  
1.0 s i l t y  s u d  t o  s.rrtv s i l t  
1.0 s i l t y  s s d  t o  smay s i l t  
1.0 s i l t y  d t o  sandy s i l t  
1.0 s i l t y  urd t o  unrh, s i l t  
1.0 s i l t y  urd t o  sady  s i l t  
1.0 s i l t y  sad t o  ucwiy s i l t  
I .O 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

s i l t y  sad t o  ouloy s i l t  
s i l t y  s u d  t o  undy s i l t  
s i l t y  r u d  t o  sancjy s i l t  
s i l t y  tud t o  s.rrtv s i l t  
s i l t y  sad t o  swdy s i l t  
s i l t y  sand to sudV s i l t  
s i l t y  s u d  t o  randy s i l t  
s i l t y  s d  t o  randy s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  r a d  t o  ucwiy s i l t  

1.0 s i l t y  sad to .udy s i l t  
1.0 s i l t y  sand t o  s u d y  s i l t . .  
1.0 s i l t y  sand to  s u d y  s i l t  
1.0 s i l t y  s u d  t o  sandy s i l t  
1.0 s i l t y  sand to  randy s i l t  
1.0 s i l t y  s u d  t o  sandy s i l t  
1.0 s i l t y  sand to .udy s i l t  
1.0 s i l t y  sand to  sandy s i l t  
1.0 s i l t y  rand t o  sandy s i l t  
1.0 s i l t y  sand t o  sandy s i l t  
1.0 s i l t y  tud t o  undy s i l t  
1.0 sandy s i l t  t o  clayey s i l t  
1 .o 
0.9 
0.9 
0.9 
0.9 
0.9 
1.0 
1 .o 
1 .a 

s u d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand to s.rrtv s i l t  

sand t o  s i l t y  sand 
sand t o  s i l t y  sand 

s u d  t o  s i l t y  und 
s i l t y  d to s u d y  s i l t  
s i l t y  sand t o  randy s i l t  

S U d  t o  S i l t y  Sand 

0.9 s i l t y  sand t o  sandy s i t t  
1.0 sad t o  s i l t y  und 
1.0 s u d  t o  s i l t y  rand 
1.1 ? 
1 .4 ? 
1.7 ? 

w 
SPT 

10 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
7 
7 
7 
7 
7 
7 
7 
8 
8 

11 
14 
20 
18 
17 
19 
21 
17 
16 
26 
11 
45 
55 
? 
? 
7 

. interpretation reference: Robertson & Campanella-1983, based on 60% hvnrrr efficiency ud .15 rn s l id ing data average 
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1. INTRODUCTION 

1.1 SITE DESCRIPTION 

The Paducah Gaseous Diffusion Plant (PGDP) is located in western Kentucky approximately 
1 6 kilometers ( 10 miles) west of Paducah and 6.5 kilometers (4 miles) south of the Ohio River as 
shown in Fig. 1.1. The PGDP is an operational uranium enrichment facility owned by the 
U.S. Department of Energy (DOE). Effective July 1, 1993, DOE leased the plant production 
operations facilities to the United States Enrichment Corporation, which in turn contracted with 
Lockheed Manin Utility Services, Inc. (LMUS), to provide operations and maintenance services. 
Bechtel Jacobs Company LLC is responsible for the environmental management activities as the 
management and integration contractor. 

1.2 PURPOSE AND SCOPE OF INVESTIGATION 

DOE has focused cleanup efforts to protect human health and the environment by expediting 
investigative activities whenever possible. As part of this initiative, a geophysical survey was 
conducted and small trenches (test pits) were excavated at Waste Area Grouping (WAG) 27 to 
investigate suspected buried objects at Solid Waste Management Unit (SWMU) 1 and additional 
excavations conducted at S W  196 to investigate potentially contaminated sludge from septic tanks. 
The purpose of this investigation is to combine the remedial investigation (RI) with other ongoing 
removal actions to streamline contracting and expedite the RI. 

These RI activities at WAG 27 were conducted in accordance with the PGDP Hazardous and 
Solid Waste Amendments (HSWA) permit and Comprehensive Environmental Response, 
Compensation. and Liability Act (CERCLA). These activities were conducted in conjunction with 
removal actions at WAG 23 due to the similarity of tasks. WAG 23 activities are described in the 
Removal Action Report (DOE 1998). 

1.3 SITE BACKGROUND 

WAG 27 consists of three SWMUs (1.9 1. and 196) and the C-720 area. These SWMUs and the 
C-720 area have been grouped into WAG 27 based on geographical proximity as well as potential 
commonality of radiological and chemical contamination. SWMU 1, the C-747-C Landfm is located 
in the southwest portion of the plant SWMU 91, the UF, Cylinder Drop Test Area is located in the 
west-central portion, and SWMU 196 in the north-central plant area (Fig. 1.2). The subsurface 
investigation presented here includes only S W U  1 and SWMU 196. Data gathered from his 
investigation augments the ongoing RI for WAG 27. The following site descriptions are derived from 
the RI/feasibility study work plan (DOE 1996). 

1.3.1 SWMU 1-Former Oil Landfarm 

SWMU 1, the former oil landfarm. is a potential source of contamination to off-site groundwater, 
surface water. and sediments. The site is a relatively flat, open, grass covered area that is mowed 
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regularly as part of normal PGDP maintenance operations. The SWMU area is bounded by 4th Street 
to the east and perimeter ditches on the north. west, and south (see Fig. 1.3). The total area 
encompassed by SWMU 1 totals 96.300 ft'. PGDP personnel familiar with disposal practices at the 
oil landfarm assisted the field team in describing the approximate location. depth, and construction 
of the former disposal trenches. They described two roughly parallel disposal trenches that were 
excavated into native soil to an approximate depth of 3 4  ft. A layer of sand and gravel was placed 
in the bottom of the trenches. 

The landfarm was used from 1973 to 1979 for biodegradation of waste oils containing 
mchloroethene (TCE) 1,1, 1-trichloroethane. uranium. and polychlorinated biphenyls (PCBs). It is 
estimated approximately 5000 gal of waste oils were applied to the landfarm. Previous sampling 
efforts have identified volatile and semivolatile compounds, radiogenic elements, and metals at 
SWMU 1. 

13.2 SWMU 19dSept ic  Systems at C-746 

S W  196 is located north of Building C-746-A and consists of two inactive septic systems that 
served the building. Building C-746-A once housed smelters for discarded aiuminum and nickel 
metals and was used as a warehouse during construction of the main plant. An aluminum smelter was 
located in the western ponion of the building from 1956 until 1985. The nickel smelter was operated 
in the east end of the building from 1975 until 1985. The building currently is a storage area for 
hazardous wastes and PCBs. 

The septic tanks are located on the northeast and northwest comers (one on each side) of 
C-746-A and include associated leach fields (Fig. 1.4). The northeast septic system was operated from 
1958 until 1980. It processed sanitary waste from a toilet, urinal, bathroom sink, and floor drain. The 
septic system was modified in 1975 with addition of the nickel smelting operations. Construction of 
a changehouse and break area added a kitchen sink water cooler, two showers, a second urinal, and 
floor drains to the existing system. The septic system was plugged and abandoned in place when 
Building C-746-A was plumbed into the C-615 sewage treatment plant. 

The septic system on the northeast comer of building C-746-A consisted of a 960-gal septic tank 
and a leach field measuring 60 ft by 20 ft. The leach field consisted of 4-in. drain tiles in shallow soil. 
The septic system at the northwest comer included a 500-gal septic tank and two vitreous clay pipes 
that run south and west from the tank. 

The northwest septic system opelated from 1956 until 1980. The system served a toilet, two 
showers. a sink. and water cooler. No floor drains were served by this system. The northwest 
C-746-A septic system was plugged and Pbandoned in 1980, with the northeast system. A portion of 
the abandoned system was destroyed during drainage ditch improvements in 1982. 

1.33 SWMU 914yOinder Drop Test Area 

SWMU 9 1. the UF, Cylindei Drop Test Area. was not included with this excavation program and 
will be investigated with the ongoing WAG 27 RI. 
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1.4 PROJECT PLANNING 

All field activity was conducted in accordance with the WAG 23 and WAG 27 Sampling. Quality 
Assurance, and Data Management Plan (LMES 1997). This document served as the project work 
plan, providing details of: 

quality assurance/quality control; 

waste management. 

project organization, responsibilities. and training; 
details of sampling and analysis procedures: 
data collection. review, validation. and usage; 

document control and records management: and 

1.5 FIELD IMPLEMENTATION 

RI activity was initiated at SWMU i . Field activities began on January 20 and were completed 
on January 30. 1998. The geophysical survey was completed first to provide detailed locations of the 
magnetic anomalies to guide excavation of the test pits that followed. Section 2.2 discusses technical 
aspects of the geophysical survey. Excavation of the test pits at SWMU 1 is discussed in Sect. 3.2. 

Excavation of the septic tanks at C-746-A was begun on February 2 and completed on 
February 6,1998. The field effort entailed location and excavation of the tanks, removal and storage 
of the sludge. sampling and backfilling the excavation. and site reclamation. These activities are 
described in Sect. 4. All field activities were documented in the field logbook according to Paducah 
procedure PMSA- 120 1 “Logbooks”. 

1 S.1 Mobilization/Demobilization 

Mobilization activities were initiated on December 2 and completed on December 19, 1997. 
Mob i I ization included: 

site-specific training; 

initiation of excavation permit. 

procurement of equipment, materials. and resources to conduct field activities; 

establishment and organization of project files: 
submittal and approval of key personnel: 
preparation and approval of the project-specific security plan: and 

A Lockheed Martin Energy Systems, Inc. (LMES) operational readiness review was completed 
on December IO. 1997. at the LMES Environmental Management and Enrichment Facilities (EMEF) 
Office in Kevil, Kentucky. Conditional approval to begin field activities was granted at this meeting, 
subject to receipt of proper excavation permits. A field planning meeting was held on December 19, 
1997. to discuss project requirements with site personnel and subcontractors. 

A field support facility was established at the C-755 Support Facility, located on the east side of 
PGDP adjacent to Gate 48. This location was chosen because it provided more efficient access than 
was originally anticipated. Trailer C-755-T- 1-3 was subleased from DKh4 Construction for the 
duration of the project. 



1.5.2 Waste Management 

All soil m o v e d  during excavation of the test pits and sephc tanks was retuned to the excavation 
following sampling, thus minimizing waste generation. LMUS Chemical Operations personnel 
removed the contents of the septic tank using a Keith-Hubner King-Vac vacuum pump truck. Sludge 
removed from the septic tanks was mixed with granular absorbent and placed in 55-gal drums. The 
absorbent was added to remove any excess liquid contained in the sludge. All drums were labeled 
according to Paducah EMEF procedure PMWM-1002 “%-Site Handling and Disposal of Waste 
Materials.” Information recorded directly on the drums included the request for disposal number, 
contents, generation date. location. and weight of the filled container. 

Other investigative derived wastes generated during this field exercise include disposable 
personal protective equipment (PPE), hypalon sheeting, and water collected from equipment 
decontamination. Table 1.1 summarizes the types and quantities of investigative derived wastes from 
this field effort. 

Table 1.1. Summary of wastes generated during the SWMU 1 test pits 
and S W M U  196 septic tank closures 

Reference number Quantity Contents 
1 55-gal drum Hypalon sheeting RFD #58515 

1 55-galdrum PPE RFD #58516 
5 gal 
11 55-gal drums 

Decontamination liquids RFD #58517“ 

RFD #58514 Septic tank sludge (northeast tank) 
10 55-gal drums Septic tank sludge (northwest tank) RFD #58513 
All fluids contained in sample vessels for analysis-no fluid remained after sampling. 

1.53 Decontamination Procedures 

Test pits at SWMU 1 and septic tanks sampled at Building C-746-A were excavated with either 
a Nissan N21 SS Mini-Giant excavator or a Case 580L backhoe. The excavator and backhoe buckets 
and miscellaneous hand tools were decontaminated between the two sites using EMEF procedure 
PTSA-5002, “Decontamination of Field Equipment.” Decontamination was conducted using a 
portable basin to collect excess fluids. The fluids were sampled at the conclusion of the project. 

Sampling equipment was decontaminated between samples using EMEF procedure PTSA-5002, 
“Decontamination of Field Equipment” and PTSA-5005, “Decontamination of Sampling Containers 
and Sampling Devices.” The effectiveness of decontamination was verified by collecting equipment 
rinseate samples. Field sampling equipment used for this investigation consisted of stainless steel 
trowels, spoons, and bowls. 

1.5.4 Health and Safety 

The TN & AssociatedCDM Federal Programs Corporation (TN&A/CDM Federal) Site Health 
and Safety Officer (SHSO) performed onsite monitoring for VOCs during all removal action activities 
using a MultiRae” photoionization detector (PID) and Geiger-Muller (GM) device to monitor for 
radioactivity. No elevated readings were recorded that required any modification of PPE. Daily 
tailgate safety meetings were conducted at the field ofice before the start of any field activity. These 
meetings were conducted by the SHSO to discuss health and safety issues and any special concerns 



associated with the site. AI1 activities were conducted in Level D PPE consisting of coveralls. hard 
hats, steel-toed boots, and safety glasses. 

1.5.5 AuditslSurveillances 

The TN&A/CDM Federal QA Coordinator conducted a field surveillance on February 3, 1998. 
The surveillance focused on samplin_e and decontamination prucedures used during the C-746 field 
activities. There were no findings or nonconformances from the surveillance. 



2. WAG 27 GEOPHYSICAL SURVEY AT SWMU 1 

The geophysical survey at SWMU 1 within WAG 27 was conducted as part of the WAG 27 RI. 
The survey was performed by TN&A/CDM Federal personnel on January 20.1998. The equipment 
used to conduct the survey was the Geonics” EM-6 1 high sensitivity metal detector. ?he EM-6 1 
electro-magnetometer is used to d- both ferrous and nonferrous metallic objects and is capable of 
detecting a single 55-gal drum at a depth of over 9 ft below ground surface (bgs) beneath the 
instrumen& yet it is relatively insensitive to interference from nearby surface metal such as fences. 
buildings, cars. etc. In addition, the instrument is practically independent of the elecmcal conductivity 
of the subsurface material. 

2.1 PURPOSE OF GEOPHYSICAL SURVEY 

Previous geophysical investigations identified two small magnetic anomalies at S W M U  1 (CH2M 
HILL 1992). However. the original survey covered a large area with relatively few measurement 
points. The purpose of this geophysical survey was to better delineate the boundaries of the anomalies 
in two general areas within the former land farming area. Based on the data generated during the 
survey, the boundaries of anomalous areas were identified using red pinflags. A civil survey was 
performed to provide PGDP coordinates of the anomalies and primary grid stake locations. A copy 
of the survey data is included as Appendix A. After the coordinates were established, test pits were 
performed to confirm the depth and type of materials buried at S W M U  1. 

2.2 GEOPHYSICAL SURVEY AT SWMU 1 

Geophysical surveys were conducted at three areas at SWMU 1: (1) a background survey, 
(2) Grid A in the vicinity of a previously defined magnetic anomaly, and (3) Grid B in the vicinity of 
a second anomaly. The following sections discuss each of these surveys. 

2.2.1 Background Survey 

A background survey was performed in an area having no history of site activity, receiving no 
drainage from potentially impacted areas of the site, and representing natural soil conditions. The first 
area selected for the background survey was lowed immediately south of the areas to be surveyed; 
however, this location was determined to be unacceptable because of underground utilities discovered 
during a site walkover. An alternate location was selected immediately north of Grids A and B; the 
location of each survey area is shown on Fig. 2.1. The dimensions of the background survey area were 
50 by 20 9 resulting in 18 measurements (at 10-ft intervals). Measurements recorded at each grid 
node are presented in Fig. 2.2 and provided in Appendix B. 

A base station was selected in the background area at the 20N + 20E location (see Fig. 22). Three 
base station measurements were recorded. The purpose of the base station measurements (one 
measurement three times per day) was to evaluate changes in instrument response and natural changes 
in the earth’s magnetic field. Base station measurements are provided on Fig. 2.2 and in Appendix B. 
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Background measurements ranged fiom - 1 to 3 mV on Channel 1 (the top coil); one measurement 
of 20 mV was disregarded because of field interferences (e.g., a metal clipboard). For the purpose of 
identifying anomalies. background was considered to be 3 mV or less. 

Base station measurements were 0 mV, - 1 mV, and - 1 mV measured at the beginning of the 
survey, at noon. and at the conclusion of the survey, respectively. It was concluded that changes in 
site conditions and instrument response throughout the day were negligible. 

2.2.2 Grid A Survey 

The geophysical survey of Grid A was performed across a 100 fi x 5 0  ft area. One person 
operated the EM-61 and one person transcribed data and other pertinent information in the 
c geophysical logbook. Measurements were recorded only at grid nodes; however. the EM-61 is 
equipped with an audible mechanism that increases in intensity and volume as measurements increase. 
Therefore. as the survey was conducted, red pinflags were placed at all locations (on and between grid 
nodes) where the instrument indicated an increase in the magnetic field. Once a measurement was 
recorded at each grid node, the surveyor further refined the boundaries of anomalous areas and 
recorded maximum measurements within the anomalous areas. The dimensions and locations of each 
anomaly were documented in the geophysical logbook. 

Two anomalous areas were identitied within Grid A. These anomalies and measurements 
recorded at each grid node are shown on Fig. 2.3. The anomalies are located in the approximate center 
of the grid. That suggests the grid was properly placed where the earlier survey had identified metallic 
objects. A much smaller anomaly at the northeast comer is possibly part of the same anomaly. The 
contours surrounding the anomalies are approximately 10 rnV contours. Maximum measurements 
were made within the boundaries to aQproximate the depth to the top of buried materials. Based on 
instrument measurements within the anomalies. they appear to be mounded with depths ranging fiom 
2.35 to 4.8 ft bgs along the crest of the mound. Perimeter depths are estimated to be approximately 
7.0 fi bgs. 

2.23 Grid B Survey 

The geophysical survey of Grid B was performed across an area 100 fi x 60 ft. This area was 
surveyed in the same manner as Grid A. Five anomalous areas were identified and are shown on 
Fig. 2.4. 

Anomalies identified within Grid B consist of one large anomaly and four smaller anomalies. 
Again. perimeter contours represent approximately IO mV and a depth of approximately 7.0 ft bgs. 
Maximum measurements within the largest anomaly ranged from 340 mV to 4000 mV for different 
portions of the anomaly. This anomaly also indicated a mounded shape with the crest lying 
approximately 0.45-2.4 fi bgs. The locations of the smaller anomalies are also shown on Fig. 2.4. 
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3. EXCAVATIONS AT SWMU 1 

Test pits were excavated at S W  1 to investigate the source magnetic anomalies discerned 
from the geophysical survey. This section presents the results of the subsurface investigation. 

3.1 PURPOSE OF TEST PITS AT S W M U  1 

Test pits were required at S W  1 because the method allows removal of overburden and larger 
objects. Test pits are preferred in this type of application because they are less limited by subsurface 
obstructions and allow for completely uncovering buried objects so they can be identified. The 
purpose of the test pit program was to determine the nature of the metallic objects identified in the 
geophysical survey and determine if those objects have contributed to contamination at the SWMU. 

3.2 TEST PIT PROGRAM AT SWMU 1 

Interpretation of the magnetometer survey data identified and located the limits of seven 
anomalies within S W M U  1. In general, the magnetic anomalies approximated the location of two 
roughly parallel disposal trenches in (and immediately north of) Grid B, and a smaller area in Grid A. 
Test pits were positioned by field personnel to best characterize the geophysical anomalies. Test pits 
were excavated using a Nissan Mini-Giant@ Excavator and a Case 580L backhoe. 

The pits were not excavated in any particular order. but Grid B was investigated first followed 
by Grid A. Within each grid, the test pits were not sequenced by pit number (Le.. TB-5 was excavated 
first followed by TB-2. Tl3-4, TB-1, TB-3, and TB-6), following a strategy to first characterize the 
center of the anomaly, then determine the extent of material along the margins. The pits were often 
expanded to further investigate features observed by the field team. Soil samples were collected from 
select locations according to Paducah EMEF procedure PTSA-4201, "Surface Soil Sampling." 
Analytical requirements for the test pits included VOCs. SVOCs, PCBs. metals. and a selected suite 
suite of radiological analyses ("Co. 235U, Y c ,  "9Pu. 24'Am, =%Ip, =%, "'Cs, and total uranium). 
Table 3.1 summarizes the rationale employed for test pit locations and results of the investigation. 
Figure 3.1 illustrates the location of test pits in Grid B and Fig. 3.2 illustrates test pit locations in Grid 
A. Table 3.2 provides a summary of analytical samples collected in association with the S W M U  1 
test pits. 

3.3 GRID B INVESTIGATION 

Test pit TB-5 was excavated first to investigate the northernmost magnetic anomaly. The pit was 
located in the approximate center of the anomaly within an area of a suspected trench at the former 
landfarm. The excavation was advanced to a depth of 3.5 ft where an interval of blue-grey silt was 
uncovered. The silty layer exhibited an oily appearance and had a noticeable odor. Field 
instrumentation detected organic vapors over 100 ppm and recorded elevated readings on the 
radiologic meter [ 1000 counts per minute (cpm)]. The pit was backfilled and marked as a radiological 
area by PGDP health physics personnel. The final dimensions of the test pit measured 2 ft by 2 ft by 
3.5 ft (length by width by depth). No metallic objects were uncovered, only a plastic drum lid. 
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1ul)le 3.2. Siinim;iry of al1iilytical samples collectecl fnr SWMU I test pits 

Sample ID Oate/time Analytical requirements COC no. Description 
~ ~- ~~ 

001 IOlSAOOl 1-30-98 VOCs, SVOCs, metals, PCDs, and fiill rad* WAG23-030 Soil sample froni SWMU I test pit (TB-5). 
1130 Grid B. 

oo I 10 I SDOO I 1-30-98 VOCs, SVOCs, metals, PCBs, and t i i l l  rad* WAG23430 Duplicate soil sample from SWMIJ I test pit 
(duplicate) I 1 4 5  (TR-5). Grid B. 

001 IOISA002 1-28-98 VOCS WAG23-030 Trip blank for sample 001 IOISA001, 
1217 001 IOISDOOI, 001 102SA001,001103SA001, 

and 001 104SA001. 

Soil sample from SWMIJ I test pit (Tn-6). no I I om100 I 1-30-98 VOCs, SVOCs, metids, P C b ,  and fill1 rad* WAG23-030 
I055 Grid 8. 

00 I I03SA001 !-23-48 \.3Cs, SVOCs, metals, PCBs, and full rad* WAG23430 Soil sample from SWMlJ I test pit (TB-4). 
0859 Grid B. 

00 I I04SAOO I 1-29-98 VOCs, SVOCs, metals, PCBs, and frill rad* WAG23-030 Soil saniple from SWMIJ I test pit (TB-3). 
I240 Grid B. 

~~ ~ 

00 I OOONROO 1 2-5-98 VOCs, SVOCs, PCBs, metals, and firll rad* WAG23-03 I Equipment rinseale sample for SWMU I test 
I650 pits. 

00 I000NR00:! 2-2-98 VOCS WAG23430 Trip blank for saniple 001 1000NR001. 
I100 

* Fiill rad consists of w C o ~  '%J, "Tc, 2 J 9 P ~ ~ ,  24'Ainr "'Np, 2'"Th, '"Cs, and uranium. 



Test pit TB-2 was placed in the approximate center of the largest magnetic anomaly in Grid B. 
Five metal drum lids were unearthed in this pit, along with numerous small. white pellets. A grab 
sample of the pellets was collected and sent to the C-710 laboratory for analysis for uranium assay. 
The drum lids were found within 2 to 3 ft of one another at a depth of 0.5 ft. The pit was extended 
below the drum lids to a depth of 1.5 to 2.0 ft and extended laterally to confirm that no other metallic 
objects were present. A layer of crushed stone was encountered at the bottom of the excavation along 
with pieces of wood and some plastic tubing. Field instrumentation recorded little evidence of 
contamination. Final dimensions of TB-2 were approximately 4 ft by '5 ft by 3.5 ft. The pit was 
backfilled with native material. 

TB-4 was excavated to verify the northern extent of the largest magnetic anomaly. The 
excavation uncovered a distinct interval of sand used during landfarm activities that allowed an 
accurate determination of the margins of the former landfarm. The extent of landfarm material 
corresponded very well with the edges of the magnetic anomaly. No metallic objects were found. No 
organic vapors were detected but the radiologic meter detected up to 2000 cpm in a layer of crushed 
stone at the base of the pit. TB-4 measured 2 ft  by 10 ft by 3 ft. The pit area was marked as a 
radiological area and backfilled with the excavated material. 

TB- I was excavated as an elongate trench to encompass the long axis of the largest magnetic 
anomaly. The trench was excavated to the top of the gravel layer (2 to 3 ft) found in other test pits that 
presumably lined the bottom of the original landfarm area. Depth to the gravel layer increased from 
east to west. Alumina pellets, two drum rings, rags. gloves, and some pieces of asphalt or coal were 
unearthed in TB-I at a depth of approximately 1 ft  (* 0.5 ft). One of the drum rings was found 
directly below the highest reading on the EM-61. Some purple soil discoloration was observed on the 
trench walls. Physical evidence (Le., crushed stone and soil discoloration) suggested the former oil 
landfarm trench extended beyond the magnetic anomaly. No organic vapors were detected and the 
radiologic meter detected e 0 0  cpm in TB- 1. 

TB-3 was to determine the southern margin of the former oil landfarm. The pit was begun within 
the region of the anomaly and extended south until the edge of the former landfarm was discerned. 
The edge of the landfarm trench was determined to be approximately 3 ft  south of the edge of the 
magnetic anomaly. TB-3 encountered brown to grey-brown sandy fill to 2-2.5 fr, where an interval 
(6 to 8 in.) of #3 crushed stone was encountered. underlain by mottled orange and grey silt. No 
metallic objects were recovered. Field monitoring instruments detected no organic vapors (<5 ppm) 
and radiological readings (200 cpm) were slightly above background (100 cprn). This area did not 
require posting as a radiologic area as determined by PGDP health physics personnel. 

TB-6 was excavated to determine the extent of a suspected landfarm trench defined by three 
small anomalies detected north of Grid B and encountered at TB-5. The test pit encountered brown 
to grey-brown sand fil l  to a depti of 2.5 ft underlain by 0.5 to 1 ft  of #3 crushed stone, then blue-grey 
silt at the base. Organic vapors were detected up to 5 ppm and radiological activity up to 18,000 cpm 
were detected. This area was marked as a radiological area and backfilled with excavated material. 

3.4 GRID A INWXTIGATION 

Three test pits were planned within Grid A to investigate an anomaly detected during the site 
investigation. Tlie anomaly was corroborated by the magnetometer survey conducted during this 
investigation. and found to be smaller than the largest anomaly in Grid B. Test pit TA-3 was 
excavated first. followed by TA- 1. Test pit TA-2 was not necessary because TA- 1 was extended to 



cover most of the anomaly. Field screening instrumentation recorded no readings above background 
in either test pit and no samples were collected. 

Several pieces of carbon steel piping and/or steel plate were uncovered in TA-3 at a depth of 2 ft. 
No other material was discovered. It is believed these small pieces of piping comprised the anomaly. 
No evidence of the landfarm was noted in TA-3 and no readings above background were recorded. 

A large ( 18 in.) diameter concrete pipe along the axis of the magnetic anomaly was uncovered 
in TA- 1. The line was not included on any PGDP utility maps. The approximate dimensions of the 
line were determined by probing with the excavating equipment and with a hand probe. The ends of 
the line were surveyed to determine the slope of the pipe. The survey determined the line dropped 1 ft 
over 24 ft (0.042 Wft). 

3.5 ANALYTICAL RESULTS FOR S W M U  1 TEST PIT SAMPLES 

Analytical data from soils collected from the test pits suggest the former Oil Landfann may 
contribute to groundwater contamination at PGDP. VOCs. SVOCs. PCBs. metals. and radionuclides 
were detected in the soil samples. Soil from test pit TB-5 contained the largest number of 
contaminants in the highest concentrations and was the only location that included SVOCs and PCBs. 
Other test pits contained low concentrations of VOCs. metals. and radionuclides. Figure 3.3 presents 
the distribution of contaminants detected in the analytical samples at S W M U  1. 

Contamination from past disposal practices is evident in test pit TB-5. The soil sample 
(00 1 101 SAOOI) contained elevated concentrations of SVOCs including phenol (23,000 p e g ) ,  
2.4-dimethylphenol( 15.000 pgkg), di-n-butylphthalate (9000 pg/kg), and cresol (8600 pg/kg). PCB 
concentrations totaled 17.1 pgkg. Two VOCs were detected: trichloroethene was detected at a 
concentration of 5 10 pdkg and vinyl chloride at 67 p@g. Inorganics include barium (65.1 mgkg), 
chromium ( 13 mg/kg), lead ( 17.7 mgkg), and mercury (0.3 1 mgkg). Radionuclides detected include 
uranium (67 pCi/g), 35U (0.92 weight %), 3'Np (0.57 pCi/g), T c  (10 pCi/g), T h  (0.42 pCi/g), and 
"'Am (0.43 pCi/g). The duplicate sample contained similar contaminants at different concentrations, 
including phenol at 2900 pgkg, but no other SVOCs. TCE was detected at a concentration of 1200 
&kg and vinyl chloride at 270 pgkg. Nickel was detected in the duplicate (but not in the original 
sample) at a concentration of 1 16 mglkg. 

Other test pits indicated few contaminants. TCE was detected in TB-6 (1 1 pg/kg) and TB-4 
( 15 pe/kg), but no other organics wets detected. Barium and chromium were detected in TB-3, TB-4, 
and TE3-6. with lead also detected in TB-3. Concentrations ofthese mstals were all below 100 mg/kg. 
Radionuclides were detected in all samples. The highest concentrations were detected in TB-4, where 
uranium was detected at 63 pCi/g. 

Whitish granular material or pellets uncovered at theformer Oil Landfarm were sampled and 
analyzed by LMES. Results ofthese analyses reveated the material contained 295 pCi/g total uranium 
assayed at 1.062 W% 35U. The remainder of the material was largely alumina with other metals and 
silica. It is speculated the material was included in oil contaminated with alumina from the C-720 
lnstrument Shop (LMES 1998). A detailed discussion relating to the origin of the alumina uncovered 
during the excavation activities is included as Appendix D of this report. 



4. EXCAVATIONS AT BUILDING C-746-A SEPTIC SYSTEM 

Excavation activity at the C-746 area was necessary to uncover the septic tanks lids to facilitate 
sampling of the tank contents. Sampling is required at these tanks to confirm or deny their contents 
as sources of contamination. The tanks are recognized as a potential source of heavy metal and 
radiological contaminants. 

4.1 NORTHEAST SEPTIC TANK 

The septic tank at the northeast comer of Building C-746-A was excavated first, using a 
Case 580L backhoe. PGDP consauction drawings indicate the tank dimensions at 84-in. by 66-in. 
bv 44-in. The top of the tank was located approximately 1.5 to 1.8 ft bgs. The excavation uncovered 
Go access ports on the top of the tank measuring 2 ft  by 2 ft. 

LMUS Chemical Operations (Chem Ops) removed the contents ofthe northeast Building C-746- 
A septic tank. The tank contained approximately 10 in. to 12 in. of liquid above the sludge at the 
bottom. A vacuum truck was used to remove the contents of the sump and pump the contents into 55-  
gal drums. Each drum used in these removals was fitted with a sorbent pad and a 10-mil plastic liner. 
A layer (1-2 Ib) of absorbent material was placed in the bottom of each drum prior to filling, and 
additional absorbent material was added as the drum was filled. The sludge was largely saturated and 
appeared dark black and viscous. 

Eleven drums of material were removed from the northeastern septic tank. Drums for this septic 
tank material were labeled #585 14-01 through #585 14- 1 1. One drum of PPE was also collected and 
identified as #58516. The empty septic tank was abandoned by backfilling it with clean sand, and 
then grading the site at the surface. 

4.2 NORTHWESTERN SEPTIC TANK 

The septic tank at the northwestern comer of Building C-746-A was reported to be a 
5-ft-diameter concrete tank. However. the excavation uncovered a 5-ft-diameter c o d e d  steel tank 
at a depth of approximately 2.5 ft below ground surface. The tank cover contained several holes and 
was full of water. No organic vapors or radioactivity was detected with field instrumentation. 

Since no access ports were fomd on the tank cover. the top of the tank was removed with a 
backhoe to facilitate sampling. Chem Ops personnel removed the contents of the tank with a vacuum 
truck. Tank contents were placed in 55-gal drums. The material (liquid and sludge) was placed in 
55-gal drums and mixed with chemical absorbent to remove liquids. A total of ten 55-gal drums were 
filled with material from the C-746-A northwest tank. Three drums were filled with liquid, and the 
remaining seven with a mixture of sludge and liquid. None of the sludge exhibited organic vapors or 
radiological activity when screened with field instruments. The empty northwest tank was abandoned 
by backfilling it with clean sand. and then grading the site. 



4.3 SLUDGE SAMPLE COLLECTION 

Grab samples of sludge from 6 of the 2 1 drums filled during the investigation were collected and 
analyzed to characterize the material. A decontaminated stainless steel spoon was used to collect each 
sample in accordance with Paducah EMEF procedures PTSA-4201 and PTWM-5500 “Sampling of 
Containerized Waste.” Samples were collected in appropriate containers for analyses for PCBs. 
metals, radionuclides. asbestos. and paint-filter test and transported to the LMUS analytical laboratory 
in Building C-710. Proper sample custody was maintained at all times. Table 4.1 summarizes the 
pertinent information for the sludee. waste characterization. and QC samples collected during the 
sludge removal operations. 

4.4 ANALYTICAL RESULTS FOR C-746-A SEPTIC TANK SLUDGE SAMPLES 

Analyses of six samples of the material removed from the septic tanks indicated metals were the 
only analyte detected. Metals were the only constituent detected in the samples. Results of these 
analyses are summarized on Fig. 4.1. Samples from the northeast tank contained (as maxima of three 
samples) barium (45 m_9/kg), lead (22.6mgkg). and nickel (326 mgkg). Metals detected in the sludge 
from the west tank included barium (35.2 mgkg), lead (55.1 m_&g), nickel (78.1 m-ag). and 
selenium (4.82 mgkg). 

4.5 DATA REVIEW, VALIDATION, AND ASSESSMENT 

Analytical results were forwarded to the LMES Sample Manager. These data were electronically 
entered into the PGDP Project Environmental Measurement System (PEMS) database by the Lh4ES 
Sample Manager. Tliese data were be entered into the Paducah Oak Ridge Environmental Information 
System upon completion of the project. Analytical results are summarized in Appendix C. 

Data were contractually screened. verified. validated. and assessed by LMES according to PMSA- 
1 00 1 “Quality Assured Data.” Contractual screening is designed to determine if all required 
documentation is intact as required for the proper analyses. Contractual screening includes (1) data 
delivery tracking and costing and (2) review of sample identification, signed chain-of-custody, 
required turnaround time. and verification (holding time. units, and either criteria as applicable). 

” L I  

Validation procedur; were conducted to screen the data asainst known criteria according to U.S. 
Environmental Protection Agency and LMES procedures. LMES procedures employed include 
ERMR-P2209 .  “Radiochemical Data Verification and Validation“; E R W R - P 2 2  1 1, “Pesticide 
and PCB Data Verification and Validation”: and ERWM/ER-P22 10. “Inorgaiic Data Verification and 
Validation.” No problems were encountered with the data for this project. 

The data assessment process, conducted after the completion of data verification and validation, 
is performed to determine if the total set of environmental measurements data satisfies the 
requirements of the project data quality objectives (DQOs). Parameters reviewed during the data 
assessment process include sensitiviry, precision. accuracy, representativeness, completeness. and 
comparability. The data assessment was completed in accordance with PMSA-1001. “Quality 
Assured Data“. Data assessment results indicated that the data are precise. accurate, complete. 
comparable. and representative and met the project DQO‘s. 



Sample II) I h t e / t  ime Analyt ical requirements COC no. Description 

I 9 m  I SAOO I 2-4-98 I'CDs, metals, asbestos, paint f i l ter test, and full WAG23433 Sludge sample from drum 5851 3-01 (west end 
I340 rad* septic tank at C-746-A). 

I 9600 I s m o  I 2-4-98 PCDs, metals, asbestos, paint f i l ter test, and fill1 WAG23433 Duplicate sludge sample from drum 585 13-0 I 
(diiplicate) I350 rad* (west end septic tank at C-746-A). 

I06002SA00 I 2-4-98 I'C'Bs, metals, asbestos, paint f i l ter lest, and h i l l  WAG23433 Sludge saniple from drum 585 14-08 (east end 
1520 rad* septic tank at C-746-A). 

196003SA00 I 2-4-98 PCBs, metals, asbestos, paint f i l ter test, and fiill WAG23433 Sludge sample from dnim 585 13-03 (west end 
I405 rad* septic tank at C-746-A). 

I96004SA00 I 2-4-98 PCBs, metals, asbestos, paint f i l ter test, and full WAG23-033 Sludge sample from driim 585 14-04 (east end 
I455 rad* septic tank at C-746-A). 

I96005SA00 I 2-4-98 PCUs, metals, asbestos, paint f i l ter test, and full WAG23-033 Sludge sample from driim 585 13-05 (west end 
1415 rad* septic tank at C-746-A). 

I96006SA00 I 2-4-98 PCBs, metals, asbestos, paint f i l ter test, and hill WAG23-033 Sludge sample from dnim 585 14-06 (east end 
1510 rad* septic tank at C-7464). 

196000ND00 I 2-6-98 VOCs, PCBs. metals, gross alpliaheta, oil and WAG23436 Waste cliaractcrization sample o f  decon water 
itsed for S W M I I  I tcst pits and C-746-A septic I530 grease, '"Tc, gamnia spec, ant1 total siispeiidcd 

solids tanks. 

I96000N11002 2-6-98 VOCS WAG23-036 Trip blank for sample l96000N1)00 I 
1230 

* Full rad consists of wCo, *'%J, ppTc. 2'9Pu, ""Am- 2'7Np3 2'oTh, 1 ' 7 C ~ ,  and  uranium. 



SCALE IN FEET 

Fig. 4.1. Analytical results for sludge samples at  C-748-A septic tanks (positive detections onlv) 



5. SUMMARY OF FINDINGS 

A geophysical survey and a series of excavations were conducted at WAG 27 to investigate 
potential contaminant source areas within the former C-747-C Oil Landfarm (SWMU 1)  and 
Building C-746 area of PGDP. These activities were part of the ongoing RI for WAG 27. 

The geophysical survey was designed to guide the excavation of test pits within SWMU 1. The 
survey used a EM-61 magnetometer to clearly define the boundaries of magnetic anomalies. 
Magnetometer readings were obtained along a closely spaced grid. then augmented by continuous 
readings to define the perimeter of magnetic anomalies. The survey discovered one large and 
numerous smaller anomalies. 

A series of test pits were excavated at the magnetic anomalies to determine if the anomalies 
contained material that may represent a source of contamination. Test pits at SWMU 1 uncovered no 
large metallic objects such as drums. Magnetic anomalies in Grid B were probably caused by small 
items (e.g., drum lids. drum bungs. metal shavings in waste oil) andor residual metals from oils 
disposed in the landfarm. The magnetic anomalies at Grid B closely defined two roughly parallel 
landfarm trenches that were confirmed by the test pits. This suggests that residual metals in the former 
Oil Landfarm left a magnetic signature in the vicinity of the disposal trenches. Small metal items 
discarded in the trenches produced smaller anomalies and local maxima within the larger anomaly. 

The anomaly in Grid A was caused by a large concrete drain pipe. The EM-6 1 can detect large 
nonmetallic objects. such as uncovered in Grid A. The source and purpose of this pipe are unknown, 
but the pipe does not appear to have contributed to groundwater cotitamination. 

Sludge samples from the C-746-A septic tanks reveal they are probably not a source of 
contamination for the groundwater plumes at PGDP. The northeast tank contained sludge and liquid 
and was found intact and half full. MateriPI in the tank was removed. placed in drums with absorbent 
material. and sampled. The tank was then abandoned in place by backfilling it with clean sand. The 
northwest tank was found to be of steel construction which was corroded, in poor condition. and 
completely full. The top of the tank was removed to allow access to the material in the tank. The 
northwest tank also contained fluid and sludpe. The material was removed and placed in drums. and 
the tank was backfilled and abandoned in place. 

Analytical results suggest the former Oil Landfarm may be a source of off-site goundwater 
contamination at PGDP. The presence of organic vapors with residual TCE and vinyl chloride in the 
soil in TB-5 suggest a release occurred in the vicinity of the test pit. Lower concentrations of TCE 
in adjacent test pits may be associated with this release. Radionuclides detected in the vicinity 
suggests past disposal practices may have included contaminated oils. This is substantiated by the 
presence of contaminated alumina pellets. 

The C-746-A septic system does not appear to be a source of residual contamination. Metals 
detected in the sludge are consistent with past usaee of Building C-746-A as a smelting operation. 
Concentrations of metals were not sufficiently elevated to suggest the septic system was a source of 
any large releases to the environment. The lack of any residual organic Contaminants suggests that 



solvents were not disposed in the septic system. The septic system should be removed from mv 
further consideration as a source of contamination. 
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Appendix A 

CIVIL SURVEY DATA 



Pt.No. Code 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
1 8  
1 9  
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
3 3  
34 
35 
3 6  
37 
3 8  
3 9  
40 
4 1  
42 
43  
44 
4 5  
46 
47 
48 
49 
50  
5 1  
52 
53  

N o r t h  
-1719 .7035  
-1848 .7386  
-1814 .9206  
-1814 .7072  
-1815 .0607  
-1765 .1424  
-1765 .0079  
-1765 .0530  
-1806.7815 
- 1 8 0 5 . 3 8 7 1  
-1799 .8604  
-1795 .4670  
-1787 .4120  
-1785 .4276  
-1782 .3446  
-1777 .6022  
-1775 .0025  
-1777 .6220  

-1788 -5414  
- 1 7 9 5 . 7 6 5 1  
- 1 8 0 1 . 3 2 6 1  
-1802 .8744  
-1800 .1919  
-1795 .6695  
-1792 .6803  
-1793 .3802  
-1795 .5038  
-1799 .4850  
-1801 .9110  
-1797.9908 
- 1 7 9 5 . 7 8 0 1  
- 1 7 9 2 . 8 4 7 1  
-1732 .7406  
- 1 7 3 5 . 5 t 6 1  
-1737 .7495  
-1772 .9969  
-1776 .5103  
-1772 .9773  
-1774 .2457  
-1772 .5503  
-1772 .3195  
-1775 .7819  
-1776 .6713  
-1775 .2464  
-1776 .7544  
- 1 7 7 3 . 2 1 8 1  
-1768 .7045  
-1760 .1410  
-1755 .9977  
-1753 .1470  
-1752 .5047  
-1756 .6077  

-1781.9984 

East 
-6538.1067 
-6510.1785 
-6965.9288 

- -6916.0180 
-6865.7617 
-6868.3832 
-6918.3461 
-6968.4637 
-6926.2078 
-6915.7482 
-6913.6883 
-6909.6194 
-6906.6175 
-6903.2278 
-6901.3845 
-6903.8308 
-6908.2984 
-6912.8366 
-6915.0739 
-6920.8454 
-6927.5892 
-6929.8027 
-6897.0055 
-6892.8909 
-6892.1171 
-6895.2872 
-6899.1146 
-6901.2327 
-6901.3891 
-6899.4532 
-6866.2247 
-6816.4316 
-6766.5288 
-6768.8152 
-6818.6452 
-6868.6304 
-6847.8013 
-6843.0364 
-6838.6561 
-6834 . l o 7 5  
-6826.7119 
-6822.8402 
-6818.7123 
-6812.6538 
-6807.7907 
-6803.4061 
-6795.7920 
-6789.2378 
-6787.0829 
-6784 .SO59 
-6786.7263 
-6792.7833 
-6795.7478 

Elevation Desc. 
371 .25  T . P . - 2 7  
3 7 3 . 0 4  T.P.-6 
3 7 1 . 1 2  S.W.COR. 
3 7 1 . 1 9  MIDPT.GRIDA 
3 7 2 . 3 1  S.E.COR.GRID A 
3 7 2 . 7 1  N.E.COR.GRID A 
3 7 2 . 4 0  MSDPT. 
3 7 1 . 9 2  N.W.COR. 
371 .35  A . l . l  
3 7 1 . 5 0  A . 1 . 2  
3 7 1 . 7 1  A . 1 . 3  
3 7 2 . 0 6  A . 1 . 4  
3 7 2 . 0 1  A . 1 . 5  
372 .15  A . 1 . 6  
3 7 2 . 3 2  A . 1 . 7  
3 7 2 . 3 9  A . 1 . 8  
372 .24  A . 1 . 9  
3 7 2 . 0 1  A . l . 1 0  
371 .88  A . l . l l  
3 7 1 . 6 7  A . 1 . 1 2  
3 7 1 . 5 7  A .1 .13  
371 .46  A . 1 . 1 4  
3 7 1 . 8 2  A . 2 . 1  
371 .93  A . 2 . 2  
3 7 2 . 1 2  A . 2 . 3  
3 7 2 . 1 2  A . 2 . 4  
3 7 2 . 0 8  A . 2 . 5  
372 .08  A . 2 . 6  
3 7 1 . 8 6  A . 2 . 7  
3 7 1 . 8 6  A . 2 . 8  
372 .54  S.W.COR.R 
3 7 3 . 1 7  MIDPTI3 
3 7 3 . 9 3  S . E . R  
3 7 3 . 8 9  N . E . B  
3 7 2 . 8 3  M1b.PT.B 
373 .07  N.W.B 
3 7 2 . 9 0  B.l.l 
3 7 3 . 0 3  B . 1 . 2  
3 7 3 . 2 9  B . l . 3  
3 7 3 . 3 6  B . 1 . 4  
373 .37  B . 1 . 5  
3 7 3 . 2 8  B . 1 . 6  
3 7 3 . 2 5  B . 1 . 7  
3 7 3 . 1 0  B . 1 . 8  
3 7 3 . 2 3  B . 1 . 9  
3 7 3 . 2 0  B.l.10 
3 7 3 . 3 1  8.1.11 
3 7 3 . 4 2  B . 1 . 1 2  
3 7 3 . 8 4  B . 1 . 1 3  
3 7 3 . 9 0  B . 1 . 1 4  
3 7 3 . 8 0  B.1.15 
3 7 3 . 6 8  B.1.16 
3 7 3 . 6 3  B . 1 . 1 7  



54 
5 s  
56 
57 
58  
59  
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72  
73 
74 
7s 
76 
77 
78  
79 
80 
81 
82 
83  
84  
85 
8G 
87 
88  
8 9  
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

-1756.4149 
-1756.0130 
-1754.8691 
-1751.3941 
-1747.5283 
-1745.2485 
-3752.4312 
-1754.9228 
-1757.8497 
-1765.0476 
-1768.7766 
-1788.0488 
-1790.1605 
-1788.8552 
-1785 ~ 7 2 3  
-1785.3442 
-1737.5658 

-1733 S 9 7 0  
-1731,1368 
-1733.4029 
-1736.2402 
-3736.3859 
-1735.6052 
-1730.6738 
-1724.6030 
-1727.  5465 
-1727.2495 
-1729.1480 
-1733.0833 
-1735.1547 
-1735.6775 
-1731.8758 
-1747.6633 
-1746.4256 
-1727.2470 
-1727 S 3 8 7  
-1931.0729 
-1786.7129 

-1764.3924 
-1966.9196 
-1775.4593 - 1751.1381 
-1731.5358 
-1733.0456 

-1737.8385 

-1794 2 6 2 8  

-1a4a.726ri 

-6801. ,0146 
-6811.9435 
-6818.4324 
-6822.6200 

-6826 .?329 

-6838.4729 
-6841.7754 
-6843 -9395 
-6846.5331 
-6814.1879 
-6811.3329 
-6806.7017 
-6808.5185 
-6812.3660 
-6864.1034 
-6854.6132 
-6856.3000 
-6859.4596 
-6863.6245 
-6834.1315 

-6818.4925 
-6815.9276 
-6822.3113 
-6826 .US9 
-6833.6368 
-6837.4536 
-6836.0831 
-6810.6651 
-6807.1873 
-6808.8990 
-6969.6416 
-6918.9093 
-6918.9094 
-6971 -2749 
-6914.1640 
-6919.3727 
-6900.9244 
-6834.6625 
-6801.9653 
-6819.2252 
-6831.0981 
-6825.9003 
-6812.9391 
-6510.1831 

-6822 -9448 

-6829 ~ 2 7 6  

-6a24.9991 

373 .75  
3 7 3 . 6 1  
373 .46  
373 .48  
373 .30  
373 - 3 6  
373 - 3 9  
373 - 3 5  
373 .14  
3 7 3 . 0 1  
373 .03  
373 .12  
373 -22 
373 -27 
373 .24  
373 -11 
373 .13  
373 .12  
372 .95  
373 .00  
3 7 3 . 0 6  
3 7 2 . 9 1  
372 - 7 5  
372 .88  
372 .65  
392 .79  
372 .97  
372 -90 
3 7 3 . 0 1  
372 .86  
372 .93  
373 .13 
372 .97  
371 .96  
3 7 2 . 3 1  
372 -54  
372 -36 
371 .88  
371 .77  
372 - 0 6  
373 - 3 3  
373 .39  
373 .25  
373.543 
372 .82  
372 .92  
3*/3 . 0 4  

B . I . 1 8  
B.l.i9 
B.1.20 
B.1.21 
B.l.i2 
B . l . 2 3  
8 . 1 . 2 4  
B.1.25 
B.1 .26  
8.1.27 
B.1.28 
B . 2 . 1  
B .2 .2  
8 . 2 . 3  
B . 2 . 4  
B .2 .5  
B . 3 . 1  
8 . 3 . 2  
B .3 .3  
B .3 .4  
B.3 .5  
8.4.1 
B . 4 . 2  
B . 4 . 3  
B.4 .4  
B . 4 . 5  
B .4 .6  
B . 4 . 7  
B .4 .8  
8 . 4 . 9  
b.5.1 
B.5 .2  
B .5 .3  
S .W.B . G .  
S .E.8 .G 
N.E.B.G. 
N.W.B.G. 
m.1 
T.A.2 
T.A.3 
T.B.1 
T . 8 . 2  
T.B.3 
T.B.4 
T .B .5  
T.13.6 
CEEECx 



Pt.No. Code 
101 
102 
103 
104 
105 
106 
107 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
A25 
126 
127 
128 
129 
130 
13 1 
132 
133 
134 
13 5 
136 
r37 
13 0 
139 
140 
141 

l o a  

N o r t h  
-1766.5385 
-1766.2211 
-1765.8008 - 1765.7960 
-1764.4515 - 1763.4401 
4763.6341 
-1763 .Sa20 
-1767.2813 
-1767.2197 
-1761.9286 
-1762.2044 
-1779.3980 
-1768.9106 
-1767.8712 
-1770.6198 
-1758.1330 
-1747 - 9 5 5 8  
-1747.4850 
-1758.0334 
-1734.3152 
-1729.8501 
-1730.2099 
-1734.2678 
-1794.3793 
-1799 -3742 
-1797 -2039 
-1793.1095 
-1805.7037 
-1792.4821 
.-1778.5670 
-1777 .SO64 
-1788.7466 
-1803.3335 
-1802.2643 
-1789.8324 
-1737.9413 
-1737.7436 
-1730.5319 
-1730.2584 
-1848.6910 

East 
-6851.9498 
-6038.4427 
-6822.3279 
-6005.7616 
-6052.2435 
-6838.4146 
-6822.1952 
-680s -9303 
-6804.7907 
-6799.2439 
-6799.3296 
-600s ,3521 
-6020.0527 
-6815 -1662 
-6817.1654 
-6821.3194 
-6029.0756 
-6827.4658 
-6830.0326 
-6831-2900 
-6824.0619 
-6824.4648 
-6829.8251 
-6829.6511 
-6904.0552 
-6896.9795 
-6896.0937 
-6903 -1594 
-6922.8009 
-6913 - 4 8 6 6  
-6900.9221 
-6903.1683 
-6913.7747 
-6925.4S13 
-6924 -3552 
-6913 .la39 
-6811.7757 
-6813.7435 
-6813.8421 
-6811.8012 
-6510.1888 

Elevation Desc. 
372.79 T.B.1.I 
373.13 T.B.1.2 
373.23 731.3 
373.49 TB1.4 
372.95 -1.5 
373.35 TB1.6 
373.48 TBl.7 
373.58 T.Bl.8 
373.47 TB2.1 
373.42 TB2.2 
373.63 TB2.3 
373.63 TB2.4 
373.30 TB3.I 
373.43 T.B3 - 2  
373.44 T.83.3 
373.34 T.83.4 
373.39 TB4.1 
373.49 TB4.2 
3'13.54 T.84.3 
373.39 T . B . 4 . 4  
372.78 TB5.1 
372.93 TBs.2 
373.01 TB5.3 

371.94 m.1 
371.96 TA3.2 

372.88 ~ m . 4  

371.96 TA3.3 
272.00 TA3.4 
371.50 TAl.l 
371.95 TA1.2 
372.42 TA1.3 
372.43 TA1.4 
371.96 TAl.5 
371.52 TAl.6 
369.56 TOP, 18Ito.cotoC.PI 
370.26 TOP 18IN.CONC.PI 
373.26 T86.1 
373.18 TB6.2 
372.81 W6.3 
372.85 TB6.4 
373.04 C 5 C K  



Appendix B 

GEOPHYSICAL SURVEY DATA 



FILE NAME: BASEI- 

EM61 V1.70 
L20 N M H S20.000 
T 01/20/92 10:10:52 I 1.0000 
PTBP BASE1 RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

0 20.000 6.19 2.25 
20 20 6.19 2.25 



FILE NAME: BASE2- 

EM61 V1.70 
L20 N M HS2020.000 
T 01/20/92 14:06:50 I 10.0000 
PBDJ BASE2 RS61 
LINE (N) POSITION CHl(rnV) CH2(rnV) 

20 20 -0.55 -2.25 



FILE NAME: BASE3- 

EM61 V1.70 
L20 N M  HS2020.000 
T 01/20/92 16:02:16 I 10.0000 
PBDJ BASE3 RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

20 20 -0.65 -2.1 



FILE NAME: BASEI- 

EM61 V1.70 
L20 N M  HS2020.000 
T 01/20/92 11:01:57 I .lo00 
PTBP BASEA RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

20 20 0 -0.18 



FILE NAME: BKGD 

E M61 V1.70 
L 0 E M H  SO00 
T ####### 514 I 1.0 0 
P TBP B RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

0 0 20.44 7.31 
0 10 -0.75 -0.75 
0 20 -0.37 -0.75 
0 30 -0.37 -0.75 
0 40 0.75 -0.18 
0 50 3 1.5 

L 10 W HS1.OOO 
T 8112 1-10. 0 
P TBP B RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

10 50 3 0 
10 40 0 -0.75 
10 30 0.19 -0.75 
10 20 -0.37 -0.75 
10 10 -0.18 -0.75 
10 0 0.19 -0.75 

L 20 E H S.000 
T ####### 0:26 I 1.0 0 
P TBP B RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

20 0 0.37 -0.75 
20 10 0.37 -0.75 
20 20 -0.37 -0.75 
20 30 0.19 -0.75 
20 40 1.87 0.75 
20 50 1.5 0.75 



FILE NAME: GRIDA- 

E M6 1 V1.70 
L 0 E M  H SO00 
T 011 20192 11: 1 I 1.000 
P TBP GRlDl RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

0 

0 0 0 -0.75 
0 10 -0.37 -0.75 
0 20 -0.37 -0.93 
0 30 -0.55 -0.75 
0 40 0.37 -0.75 
0 50 0.37 -0.75 
0 60 -0.18 -0.75 
0 70 -0.37 -0.75 
0 80 0.19 -0.75 
0 90 -0.18 -0.75 
0 100 0.37 -0.75 

0 
L 10 W M  H S100.000 

P TBP GRlDl RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

T 011 20192 11: 6 I -10.000 

0 10 100 0.75 
10 90 -0.55 -0.93 
10 80 -0.55 -0.93 
10 70 -0.37 -0.75 
10 60 -0.55 -0.93 
10 50 2.62 0.75 
10 40 6 2.25 
10 30 0 -0.75 
10 20 -0.37 -0.75 
10 10 -0.93 -1 .5 
10 0 -0.75 -1.12 

L 20 E M  H SO00 
T 011 20192 11: 6 I 1.000 
P TBP GRlDl RS61 
LINE (N) POSITION CHl(mV) CH2(mV) 

0 

20 0 -0.75 1.5 

3 

20 30 2.25 1.5 
20 40 2.81 0.75 
20 50 239.06 157.5 

3 20 60 8.62 
20 70 276 231 
20 80 -0.18 -0.75 
20 90 -0.55 -1.5 

0 20 100 0.75 

20 10 1.12 -0.18 
20 20 4.5 

L 30 W M  H S1.000 



T 01/ 
P TB P 
LINE (N) 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

L 
T 011 
P TBP 
LINE (N) 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

L 
T O i l  
P TBP 
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ANALYSIS OF THE DEPOSITS IN TEE C-747-C OIL LANDFARM 

On Thursday, January 29, 1998, a subconaactor working on the Wasn A m  Grouping (WAG) 
23/27 Ranuval Action UIlcOvertd s e d  test pits at the former oil laradfann at the C-747-C 
facility. A deposit of particular interest was found at tbhc sites. The gmmrlar material was 
apalyjtcd to contain 295 pWg total uranium at an assay of 1.062 wt% =U. AnaIyticai results 
confirm the material to bc alumina contaminated prtdomman * tly with metals and silica. 

Lookrng at the analyses and the paameten associated with &e deposits at tht oil landfaxm, two 
sintations were evaluated to detcxminc the most W y  SOUYU pathway: from large alumina traps 
in thc cascade or from d e r  traps associated with smpie streams. 

Following that review, bounding caiculations were performed to detcnaine if further Nudear 
Criticality Safety (NCS) controls ah indicated. order of magnitude compuisonS were aiso made 
to the thhshold quantities of 40 CFR 302.4 to determiat if further safety documentation is 
required. 

m e  Cascade T m  

Alumina is used for trapping low to moderare concentrations of uranium compounds 
(predominantly UFJ in gas streams from the cascade enrichment facilities. Alumina is useti in 
tal exhaust t a p s  to rcmovc the uranium compouLds present in the exhaust soearn prior to 

discbarge to the atmosphere. At times, modcrate concmrations arc present in the s e d  exhrust 
stream due to compressor seal failure. whcn the alumina becomes saturat#1, it is removed in- 
situ from the trap and placed in drums. If the ccmtamke alumina comes from a seal exhaust 
system located whtrt the uranium is enriched to greater than 1.0 wt% =U, movcmtplt of the 
dnms is mictiy conaolled under a NCS Appmd (NCSA). 

Aiumina is also is used in wet air traps to remove uranium compuunds from purge gases prior 
to dscharge to the armosphexe. Low conccntratior~~ generated during activities associ;usd 
with enriehcnt cell servicing. As with the s e d  exhaust traps, when the alumina is Suaiciently 
saturated, it is removed into drums in-situ. If the alumina from a ve t  air trap is contamhtd 
with fssionable assay uranium, it is strictly handled in accordance with applicable NCSAs. 

Since the assay of the landfarm deposit was found to bc ghater than 1.0 but less than 2.0 ~ 1 %  
T J ,  the trap mix would most l ihly have come from either an 18-inch or a 24-inch diameter 
trap. 

The 18-inch diameter traps. used at C-310, C-331, and C-333 for purge gas and wet air 
evacuation, w e e  fabricated from 18-inch schedule 10 pipc with an overall length of 6.5 feet. 
The volume occupied by the alumina was slightly less than 8.0 cubic fea. Assuming a bulk e. 

density of not greater than 55 pounds for afumina and a maximum accumuiation constant of one 
pound of UF6 per pound of alumina, a trap is assumed to contain approximately 298 pounds 
anitM for NCS  purpose^.^ Since the volume of the cap exceeds the volume of a 55-gallon 



drum, the ahunim was usually placed in tquai mounts in two drums. Ifthe materiai was of 
fssionable assay, Chemical w t i o n s  would have tramported this material to storage in a safe 
amy. Also. since the m y  was greater than 0.5 wt% (the threshold for an economically 
recoverable material), it would have been shipped off-site for recovery. 

The Winch diameter traps, used at C-331, C-333, C-335, and C-337 in seal exhaust systems. 
contain approximately 13.2 cubic feet which, at the pramems zsspmcd above, would yield a 
Eotal of 490 pounds Of uranhm.' 'This matcrxal would fill two 55-gallon dnrms but could have 
b#n distributed a e. If this llliltczjaj was of fissionable assay, it too would have 
been stored in a safe array until final drsposition. 

in either case, a drum of material would have wntainedamlrimmnof 285 pounds of unnirtm 
which is safe in a 55-gallon drums when spaced appm@aely.' This ass#smf~lt is conscmativc 
when compared to a d  experience. The avtiagc wtrght of contaminated alumina from all the 
traps mtvurrd historiully is actually 121% the chvged weight of alumina and the loading 
expcncnccd to date seldom. ifever, exceeds 150A.' 

Normally the traps arc scrvkcd in-place in their installed configuration. Multiple failures in the 
system could conraminau the alumina with 02. It is doubtful that the material would have been 
ccmamiuatcd to the extent that the material would have been taken to thc landfarm. If the 
uranium compounds had "broken through" to the vacuum pump, the oil would have thickened 
to the point of pump f2dlurC. This material wouid have been hmoycd at the vacuum pump 
s d c e  shop in either C-720 or CQOO; however, it would not have comaintd large amopms of 
al- as obscrved in the landfam. 

The hydrocarbon oil from large v~cuurn pumps will absorb a maximam of 4.5 pounds of UF6 
per gallon. Consqucxtly, if this oil is contaminated with fusionable assay uranium, its 
movement, storage, and disposition is also controlled strictly by NCSA to maintain a safc amy. 
Consolidation of thc conttnu of dnnns comaminated with fissionable assay uranium is 
prohibited. 

The uranium activity in the landfann sample indiutes that it is 150 to 435 times less 
conaxmated than would be cxpcacd from the spcnt mate& moved pfon a large cascade trap. 
(See cal&tions beiow.) 

Alumina is also found in smaller traps on sample buggies or assay machines. The size m y  
range from 2 to 6 
installed in con.ction with d vacuum pumps cailcd "rough pumps" which remove uranium 
compounds from extremely dilute sample strrzms. These pumps w e n  serviced in the C-720 
hsmment Shop. It is conceivable that the used oil znd small am- of con- alumina 
were accuxmhtcd in a single drum since the dilute concentrations hQuirtd no special NCS 
controls at any assay. The collctntraton of unnium in the waste material w d  be 
commeasuntt with that obscrved in the land farm. It is also conceivable that this material 
would be selected for disposal in the landfann. 

in diameter and up to 18 inches in Imgtb.. These a p s  a 



The negligibk uranium concentration is tht reason that these drums were not treated with the 
same NCS conaols as alumina from the larger traps. Also, tht alumina from the srnail mtps 
Hould appear as clumps contaminating the drum of oil instead of oil contaminaang a drum of 
alumina as might be possible given the “break through” failure of a large trap. 

Dcbosit Param- 

The vohrme of a single pocket of alumina (5.5 cubic feet) indimes that was prubably poured 
from a 55-gallon drum. The pellct-iikc appeannce is COnSistent with ths farm of a l e  ustd 
in chargmg traps at h e  piam. The assay of the deposit indicates that the alumina was wed to 
trap fissionable assay gas streams. Either the large or the small aaps d d  have be exposed to 
the 1.1 wt% assay as analyzed for the deposit. 

It is possible, bur not probable, that alumina talcen from large cascade v a p s  would have 
inadvefiwtly be piaced in the landfarm. However, due to the criticaiiv controls and recoverable 
value, the likelihood is remote. The activity of the sample, 295 pCi/g, indicates a uranium 
concentration much less than would be predrcrcd by historical &ti. 

Calculations using guidanct from DOE 5480.24 and the ANSYANS 8 Series, indicates that 
approximately 170,000 pounds of the deposit material at the measured assay and concentration 
would be required to exceed the 700 g threshold for NCS controls. Estimatts predict that 
there is less than 50 cubic feet of the trap material in the thhc deposits; providing an ample 
margin of safcty. Conservatively assuming that tht deposit is trap mix loaded with an equivalent 
nom of UF,, there would be approximately 5400 pounds in the &rcc deposits. 

DOEEM-STD-5502-94 safety analysis documentation for ail facilities having quantities 
of nuclear or non-nuclear materials exceding the thrcshold amwms citcd in 40 CFR 302.4. 
Using the same assumed density for the deposit and the analyzed activity, the calculated axnoem 
of total uranium in the Oil landf’arm wouid be 0.000729 Ci. This is far less than &E threshold 
quantity of 0.1 Ci established for the uramium nuclides present in 40 CFW 302.4. 

The size and the activity of the deposits indicate that the source of the irpatuial uncsvered is 
frum accumulation of oil contaminated with alumina from the C-720 Instrument Shop. 
Calcuktions show that there is insufficient quantities of i x a b  contamination to warrant NCS 
conaois, even at the assay m c d .  Since the threshold quantity citcd by 40 CFR 302.4 is uot 
challenged, no further safety documentation would be required. 



. 



CALCULATIONS 

ded activitv from a drum of ailxnul afroma 1- U a D  

T.f an 18-incfi diameter trap is emptied equally into two drums, the total uranium contsnt 
aSSumtIlig an average 121% load- would be- 

4 f e x 5  5 lb/* X 217' 0 ~ 2 3 8 I b U  = 31.2 Ib or 14,200 gU 
352 lb UF, 

hsuming all activity in the drum is due to 23sU and y'u, the activity pmduced at an assay of 
1.1 wtR is- 

0.011 P W  x 14.200 9U x 2.16~106 C i = 3.37XlV Ci 
gu P u  

0.989 e'u x 14.200 nU x 3 .36x10-' Ci - 4.72xlV Ci 
gu g"u 

3.37~10' Ci + 4.72xlC' Ci = 5.09~103 Ci total activity 

Since the alumina charged weighs 100,OOO g, the activity by weight for this lower bound& 
condition would be- 

5.09~103 Ci / 114,000 g = 4.46fiO4 ci/g 
- 'a 24-hch diameter trap is emptied equaily into two drums, the total uranium content assuming 

a maxianrrm 150% loading would be- 

4.6.e x 55 1b If? x 5 0% x 238 Ib = 123 Ib or 55,700 gY 
352 lb UF, 

Assummg ail activity in the d m  is due to psU and u*U. the activity produced at an assy of 
1 . 1  wr% is- 

0.011 P wu x 55 -700 9u x 2.16x1V C i = 1.32~103 Ci 
gu P U  

gu g"'u 

I 

0.989 @tu x 55. 700 nu x 3.3 6x10-' Ci = 1.85~10~ Ci 

1.32~10~ Ci + 1.85xlQ2 Ci = 2.OOxl03 Ci total activity 
h 

Since the alumina charged weighs 100,000 g, the activity by weight for this u p p  bound* 
condition would be- 

2 . 0 0 ~ 1 0 ~  Ci / 155,000 g = 1.29~10" Ci/g 

.he activity of the dqosit was anaiyzcd to be 2.95~1W'O ci/g. This activity is a factor of 
150 to 435 times lower than the bounding conditions evaiuated in the above calculations. 






